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4-BTV  THRIVES  ON  COMPARISON! 

FOUR  BAND-40  THRU  10  METERS 
FIXED  STATION  TRAP  VERTICAL 

Whether  you  want — 

•  one  setting  for  total  band  coverage 

•  extra  weight  and  high  mechanical  strength 

•  easy  assembly  and  installation 
—  or  just  plain  performance  and  reliability — 

Hustler  Is  the  verified  choice! 


PERFORMANCE  AND  MECHANICAL  SPECIFICATIONS 

♦  Lowest  SWR— PLUS!  < 


Bandwidth  at  its  broadest!  SWR 
1.6  to  1  or  better  at  band  edges. 

Hustler  exclusive  trap  covers 
*'Spnt£''  extruded  to  otherwise 
unattainable  close  tolerances 
assuring  accurate  and  permanent 
trap  resonance. 

Solid  one  inch  fiberglass  trap 
forms  for  optimum  electrical  and 
mechanical  stability. 

Extra  heavy  duty  aluminum 
mounting  bracket  with  low  loss — 
high  strength  insulators. 

All  sections  IV4"  heavy  wall,  high 
strength  aluminum.  Length  21 '5", 


Stainless  steel  clamps  permitting 
adjustment  without  damage  to  the 

aluminum  tubing. 

Guaranteed  to  be  easiest  assembly 
of  any  multi-band  vertrcaL 

Antenna  has  %"-24  stud  at  top  to 
accept  RiVl-75  or  RM-75-S  Hustler 
resonator  for  75  meter  operation 

when  desired. 

Top  loading  on  75  meters  for 
broader  bandwidth  and  higher 
radiation  efficiency! 

Feed  with  any  length  50  ohm  coax. 

Power  capability — ^full  legal  limll 

on  SSB  and  CW, 

Ground  mount  with  or  without 
radials;  roof  mount  with  radials* 


MODEL  4- 

WGT.  15  pounds 


Buy  Hustler . . .  buy  the  verified  choice  of  thousands! 

Available  from  all  distr'^^'^lf 
who  recognize  the  best.' 


neuj' 

tronics 
corporation. 


15800  commerce  park  drive, 
brook  park,  Ohio  44142 


Exporter:  Rob jrn  Agencies,  inc.,  New  Yorit,  N.Y. 
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FCC  Chief  Optimistic 


About  Amateur  Radio 


I  guess  you  know  Vm  not  a 
licensed  Amateur,  and  therefore 
not  efeigibte  for  membership  in 
the  QCWA-  However,  in  about 
another  year  I  shall  have  been  a 
member  of  the  Federal  Communi- 
cations Commission  longer  than 
any  other  individual,  and  shall  be 
approaching  the  quarter  century 
mark  of  my  service  on  the  Com- 
mission. Therefore  we  have  a  kin- 
ship of  service  longevity,  even 
though  not  In  exactly  the  same 
field. 

I'm  always  pleased  when  Ama- 
teurs invite  me  to  participate  in 
their  meetings,  whether  for 
serious  discussions  or  on  the 
lighter  side.  I'm  especially  pleased 
to  be  among  those  who  have 
spent  so  much  of  their  lives  in  the 
business  of  "communicating/'  not 
only  on  the  Amateur  bands  but  in 
professional  capacities  as  wetL 
People  such  as  George  Sterling, 
Fred  Schnell,  Bill  Halligan,  Ray 
Guy,  Howard  Chinn,  Harold 
Robinson,  your  President,  Frank 
Gunther,  and  many,  many  others 
have  made  significant  contribu- 
tions  to  mans*  ability  to  commun- 
icate via  what  we  call  the  "ether 


waves. 


tt 


Commissioner  Robert  E,  Lee 


Tonight  I  would  like  to  state 
my  opinion  of  the  value  of  Ama- 
teur Radio  to  our  country  and 
also  to  the  world  of  telecommuni- 
cation. Much  of  what  I  shall  say  is 
known  to  many  of  you. 
However,  I  dug  up  a  few  interest- 
ing facts  bearing  on  Amateur 
Radio  vyhich  you  may  not  have 
encountered  before*  It  is  not  my 
intent  to  chronicle  all  the  good 
deeds  of  Amateurs  over  the  years. 

In  recent  years,  hovuever,  their 
performance  in  emergency  situa- 
tions deserves  high  marks;  such  as 
during  the  Nicaraguan  earthquake 
about  a  year  ago,  and  more  re- 
cently the  "Fift"  Hurricane 
disaster  in  Honduras.  These  in- 
stances are  plus  marks  in  relation 
to  your  occupancy  of  the  spec- 
trum. 

It  is  almost  impossible  to 
think  of  Amateur  Radio  without 
some  reference  to  the  spectrum. 
Without  it  there  wouid  be  no 
Amateurs.  In  the  allocation  table 
of  1947  after  the  Atlantic  City 
Conference,  the  useful  upper  fre- 
quency limit  was  40  Gigahertz. 
After  the  1959  World  Administra- 
tive  Radio  Conference  it  was  275 
Gigahertz  (275,000  Megahertz). 
With  all  the  expansion  of  the 
useful  spectrum,  it  is  still  crowded 
and  the  demands  become  greater 
all  the  time  for  more  and  more 
communication. 

The  first  wireless  signals  to 
span  the  Atlantic  ocean  back  in 
1901  were  transmitted  on  915 
meters  (328  kHzK  By  contrast, 
during  the  series  of  Apollo  flights 
tD  the  moon,  a  frequency  of 
2,287,5  MHz  was  used.  The 
power  output  from  the  trans- 
mitter was  only  20  watts,  but 
there  was  enough  antenna  gain  to 


produce  almost  13  kilowatts  of 
effective  radiated  power  (ERP) 
from  the  spacecraft*  The 
engineers  tell  me  that  because  of 
space  loss  in  the  signal  traveling 
from  the  moon  to  earth,  the 
received  signal  was  more  than  1  00 
decibels  below  1  milliwatt  of 
power  flux  density. 

During  the  past  75  years,  we 
have  been  extremely  fortunate  in 
respect  to  the  sunspot  cycles, 
which  as  you  know  have  consider- 
able effect  on  radio  wave  propaga- 
tion. There  have  been  7  of  these 
cycles  since  1900,  and  21  since 
the  Zurich  Observatory  began 
counting  spots  on  the  surface  of 
the  sun  back  in  the  year  1750. 
The  greater  the  number  of  sun- 
spots  the  better  the  radio  propa- 
gation; the  higher  the  "HF"  fre- 
quency that  can  be  used;  and 
usually  the  less  attenuation  of  the 
signal. 

FCC  Commissioner  Robert  E 
Lee,  the  senior  member  of  the 
commission^  was  appointed  by 
President  Efsenhoyyer  in  19S3and 
is  cu trendy  serving  his  third  term 

Born  in  Chicago  in  1912, 
Commissioner  Lee  entered  the 
Federal  Bureau  of  Investigation  in 
1938  as  a  Special  Agent  He  came 
to  the  FCC  from  the  House  Com- 
mittee on  Appropriations  for 
which  he  was  tfw  Director  of 
Sun/eys  and  Investigations  Staft 

Commissioner  Lee,  presentiy 
Vice  Chairman  of  the  FCC,  is  a 
member  of  the  Radio  Technical 
Commission  for  Aeronautics,  and 
chairman  of  the  U.S.  Delegation 
to  the  World  Administrative  Te/e-. 
phone  and  Telegraph  Conference^ 
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SANTA  CLAUS  HEARD  ON  FM.  Santa  Claus  was  heard  on  2ni 
FM,  full  quieting  from  his  North  Pole  residence.  His  mighty ^  *'H0 
HO  HO/'  put  a  lot  of  smiies  on  the  faces  of  children  unfortunate 
enough  to  he  confined  to  Children's  Hospital  of  Washington  D.C, 
Through  special  arrangements  with  FCC  and  hospital  officials, 
members  of  the  Green  Mountain  Repeater  Association  Inc.^  estab- 
lished "Santa's*'  base  station  in  the  hospitaVs  public  relation's  room 
and  dispatched  "helpers''  throughout  the  hospital  with  FM  porta- 
bles. The  picture  tells  the  story  which  took  place  in  rooms, 
corridors,  cUnws  and  emergency  facilities.  Wherever  there  was  a 
child  "Santa"  made  his  appearance  and  debut  on  2m  FM, 

Ham  Cluh  Project:  Interest 
The  Handicapped  in  Hobby 


Otho  Jarman  WB6KYM  made 
the  papers  recently  with  an 
exceflent  artfcle  about  how 
valuable  amateur  radio  is  for  him* 
Otho  is  a  paraplegic  and  works 
both  2m  FM  and  the  DX  bands. 
The  Barstow,  California  Amateur 
Radio  Club  worked  to  set  htm  up 
—  he  works  both  phone  and  CW  — 
code  being  sent  by  a  voice  oper- 
ated keyer,  Otho  broke  his  spine 
when  he  was  22,  jumping  into  a 
reservoir  to  rescue  a  drowning 
child_. 

While  there  are  hundreds  of 
handicapped  amateurs  on  the  air 
today,   there  are  thousands  more 


people  with  serious  handicaps 
who  could  benefit  tremendously 
from  the  hobby.  Helping  these 
people  is  an  excellent  project  for 
radio  clubs-  And  please,  if  your 
club  takes  on  someone  to  help  — 
gets  them  licensed  and  set  up  to 
operate  —  don't  forget  to  get  the 
local  paper  out  for  a  story.  This 
will  benefit  all  of  us  —  and  will 
help  other  handicapped  people  to 
learn  about  the  wonders  of  ama- 
teur radio. 

Congratulations  to  W6ZGC, 
W6FRW,  W5UNF/6,  W6PVR  and 
WA6MUQ  for  their  work  in  help- 
ing Otho. 


Hams  Aid 
Victims  in 
Honduras 


Amateur  radio  operators  in 
the  United  States,  Honduras, 
Canada  and  severaf  Latin  Ameri- 
can nations  jointly  undertook  the 
responsibility  for  providing  emer- 
gency communication  service  in 
the  wake  of  Hurricane  Fift,  which 
devastated  one  third  of  Honduras. 

The  day  after  Ftf i  struck,  Sep- 
tember 21,  Dr.  Enrique  Avilar, 
Minister  of  Health  in  Paz,  estab- 
lished an  emergency  communica- 
tions coordinating  committee  — 
COPEIM,  headed  by  Honduras 
amateur  operator  Alhandro 
Talbott{HR1ALT). 

An  emergency  base  station, 
HROCPEN,  was  set  up  at 
Tehusecalpa,  and  contact  to  or- 
ganize amateur  support  efforts 
was  made  with  Noel  Eaton 
(VE3CJ),  Water  down,  Canada, 
president  of  the  International 
Amateur  Radio  Union,  and  Harry 
Dannals  (W2TUKJ,  Dix  Hills, 
N.Y,,  president  of  the  American 
Radio  Relay  League  (ARRL},  an 
organization  of  amateur  radio 
operators. 

With  the  assistance  of  the 
ARRL  and  a  group  of  Miami 
amateurs,  four  long-range,  high- 
frequency  stations,  1 7  short- 
range,  two -meter  FM  stations,  and 
a  repeater  station  were  delivered 
to  COPEN  to  fill  an  urgent  need 
for  equipment  to  provide  conrv 
munications  both  within  Hon- 
duras and  with  the  outside  world. 

On  September  21  and  22, 
more  than  200  amateurs  in  the 
United  States  and  a  larger  number 
in  Central  America  handled  emer- 
gency  messages  and  requests  for 

Continued  on  Page  129 
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EDiTORlAL  BY  WAYNE  GREEN 


More  and  morv  writing  is 
needed  —  writing  you  can 
do  for  fun  and  profit . . 

You  don't  have  to  be  either  a 
^nius  or  an  engineer  to  make 
your  hobby  really  pay  off  —  and 
that's  a  fact- ,  , 

in  addition  to  articles  for  73 
Magazine,  we  have  a  need  for 
articles  which  can  be  used  in 
booklets  and  other  publications  — 
a  great  need  for  articles  —  articles 
that  just  about  any  amateur  with 
any  experience  can  write. 

What  exactly  are  we  looking 
for?  Well,  since  most  of  the  arti- 
cles in  73  are  written  for  the  more 
experienced  amateur,  with  far  too 
little  ir  the  rank  beginner  and 
Novice  we  are  very  much  in  need 
of  very  simple  explanations  of 
common  things  which  will  help 
the  newcomer  to  radio  and  elec- 
tronics. The  Novice  needs  to 
understand  about  antennas  —  the 
different  kinds  that  can  be  made 
simply  and  how  to  use  them.  He 
wants  to  know  about  how  to  add 
a  vfo  to  his  rig.  How  to  put  in  a 
keyer  and  how  to  use  it.  Why 
different  types  of  feediine  are 
used  and  which  is  best  for  which 
application. 

How  about  some  articles  on 
basic  electronics  for  photo- 
graphy? How  to  make  darkroom 
timers  —  how  to  hook  up  slave 
flash  units  —  sync  units  for  pro- 
jectors to  be  used  with  tape  re- 
corders —  densitometers  —  evalua* 
tions  of  kits  which  are  available 
for  building  darkroom  gadgets  — 
etc. 

CBers  have  an  almost  inex- 
haustible need  for  information  to 
help  them  along  —  about  CB 
antennas  —  matching  them  —  how 
to  use  power  meters  —  field 
strength  meters  —  what  vfos  are 
and  why  they  are  illegal  —  what 
accessories  are  available  and  how 
to  use  them  —  all  about  SSB  for 
CB   -   info   on  the  460  MHz  CB 


H 


bend  and  how  to  use  it  —  evalua- 
tions of  CB  gadgets  —  CB  antenna 
evaluations  —  mikes  for  CB  (many 
CBers  have  never  heard  of  a 
noise-carx^elling  mike)  —  common 
CB  troubles  and  how  to  fix  them 

—  how  best  to  mount  CB  rigs  - 
CB  antennas  —  alarm  systems  to 
protect  CB  gear  —  etc* 

Simple  and  basic  articles  are 
needed  in  the  security  field  — 
what  equipment  is  available  and 
from  where  —  simple  alarm 
systems  for  homes,  offices,  cars, 
businesses  —  closed  circuit  TV 
systems  —  slow  scan  TV  systems 

—  etc.  Electronic  locks  would 
come  under  this  heading  too. 

Hi-fi  addicts  need  a  lot  more 
info  too  —  how  to  hook  up  units 

—  what  matches  what  —  how  to 
get  rid  of  hum  —  how  to  wire 
connectors  —  how  to  hook  up 
speakers  —  what  mixers  are  and 
how  to  use  them  —  what  size 
amplifiers  are  needed  —  what  size 
speakers  —  what  the  difference  is 
betvyeen  all  the  types  of  speakers 

—  what  kind  of  wire  is  needed  for 
speakers,  for  tape  recorders,  for 
turntables,  mikes  —  how  to  test 
all  these  things  —  how  to  get  rid 
of  hum  —  what  kind  of  antennas 
to  use  for  FM  at  home  or  in  the 
car  —  how  to  use  rf  amplifiers  for 
the  FM  receiver  —  ftow  to  get  hi-fi 
in  the  car  —  tape  decks  — 
cassettes  in  the  car  —  alt  about 
reel  to  reel  tape  decks  —  cassette 
decks  —  eight  track  decks  —  all 
about  the  different  types  of  tape 
for  each  application  —  how  about 
using  computer  tape? 

Speaking  of  computers  —  arti- 
cles on  simple  computers  are 
needed  —  what  you  can  get  — 
how  to  use  them  —  what  thev  can 
do  —  how  about  a  home  terminal 
to  access  a  remote  computer? 
Card  systems  --  sorters  —  new 
gear  on  the  market  in  the  low 
price  range. 

We  need  to  keep  up  to  date  on 
calculators  too  —  particularly  the 
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land  types  —  what  they  can  do  — 
^the  newest  types  and  their  advan- 
tages —  accessories  for  them  — 
new  ways  to  use  them  —  new 
chips  coming  out  —  evaluations  of 
calculators, 

SWL  info  will  be  good  to  get 
too  ^  what  to  listen  for  —  what 
receivers  are  best  —  surplus  equip- 
ment which  Will  help  —  getting 
QSLs  —  taping  station  idents  — 
antennas  —  SWL  ctubs  and  bulle- 
tins —  books- 

I  n  most  of  these  cases  we  will 
pne^d  articles  written  by  people 
with  a  lot  of  experience  and 
background,  not  written  by  new- 
comers. Oddly  enough,  new  SWLs 
have  little  info  of  any  value  to 
others  —  it  takes  a  good  deal  of 
experience  and  knowledge  to 
understand  the  field  well  enough 
to  teach  it  simply  enough  for  a 
newcomer  to  understand  it*  Thus 
|l  expect  that  amateurs,  with  their 
much  greater  understanding  of 
electrk;ity  and  electronics,  will  be 
able  to  keep  up  a  good  flow  of 
information  that  will  help  neo- 
phytes to  learn  —  and  perhaps 
evenUjally  get  interested  enough 
to  become  amateurs. 


We  need  hundreds  upon  hun- 
dreds of  articles  —  maybe  even 
thousands.  We  will  pay  for  them, 
naturally.  So,  if  you  have  the 
ability  to  explain  things  simply, 
then  you  can  make  a  substantial 
spare  time  income  by  writing  for 
this  audience-  We  expect  to  be 
paying  out  well  over  Si 00,000  in 
the  next  year  or  so  for  articles  — 
is  that  enough  to  get  you  to  your 
typewriter? 

Activity  is  growing  on  220 
MHz  with  tv^nty  users  on 
new  Connecticut  re- 
peater. , . 

The  fellows  down  in  Hartford 
put  together  a  220  repeater  by 
hooking  two  of  the  Tempo 
CL'220's  together.  As  a 
temporary  measure  they  set  the 
system  up  to  have  its  output  on 
223.5— since  almost  all  of  the 
220  MHz  transceivers  are  coming 
through  with  simplex  set  up  for 
this  channel  —  and  for  223-42 
input  —  since  many  of  the  rigs 
also  have  a  pair  on  that  channel. 
The     plans     are     to     move     the 


repeater     to     the     more     uaial 
223.34  —  224.94  pair  soon. 

Activity  is  high,  with  the 
twentieth  regular  user  turning  up 
recently  —  and  with  one  or  two 
new  voices  appearing  every  week- 
The  boys  really  like  the  band 
since  the  range  of  the  repeater 
seems  to  be  very  much  like  two 
meters  with  the  exception  of 
there  being  fewer  dead  spots  in 
the  downtown  area  and  very  little 
of  the  picket  fence  fading  when  in 
motion- 
More  and  more  ops  are  calling 
in  on  the  Waltham  220  Clegg 
repeater  too  (WR1ABQ),  another 
of  the  34-94  systems.  This  one 
has  very  good  coverage,  with  New 
Hampshire  calling  in  every  now 
and  then. 

Ops  in  any  area  where  220  is 
growing  are  asked  to  drop  reports 
to  73  Magazine  so  the  word  can 
be  passed.  Let's  have  those  cards 
and  letters  — and  even  some  pic- 
tures, if  you've  got  'em.  There 
will  be  a  lot  more  pictures  of 
activities,  clubs,  awards^  picnics^ 
things  like  that,  if  you  send  ^em 
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ate  tJ,  Box  499  Eastwood  ViL  604  N. 

Birmingham  AL  35210 

As  I  mentioned  last  month, 
the  question  has  been  raised  of 
possible  dwindling  Slow  Scan 
activity.  The  reasoning  for  this 
was  that  "on  the  air"  activity  is 
only  moderate.  We  asked  some  of 
the  fellows  their  opinion  on  this 
and  here  are  some  typical  conrv 
ments: 

W9NTP  -  "The  Dayton  con- 
vention's SSTV  Forum  had  stand- 
ing room  only,  with  newcomer 
interest  very  high.  Many  VHF 
Fast  Scan  operators  have  shown 
interest   in  Slow  Scan,  especially 


with  the  availability  of  Direct 
Fast  to  Slow  Scan  converters." 
W0LMD  -  "Possibly  after  nev\^ 
comers  buy  SSTV  gear  and  send 
pretty  giH  pictures  for  a  month  or 
so  Slow  Scan  becomes  meaning- 
less* However,  non-technical  oper- 
ators can  still  serve  many  valuable 
purposes  on  SSTV  if  they  are 
seriously  interested/' 

K2KEY  "  'The  number  of 
new  SSTV  calls  on  the  net  each 
week  indicates  Slow  Scan  is  grow- 
ing tremendously/'  WA7M0V  — 
"dimmer  vacations  and  poor 
band  conditions  naturally  reduce 
on  the  activity.  Many  fellows 
watch  and  listen  but  do  not  trans- 
mit SSTV,  I  feel  the  increase  in 
SSTV  activity  is  stifl  phenom- 
enal." W6KZL  -  '^Hundreds  of 
amateurs  have  built  linear  ampli- 
fiers but  shy  away  from  building  a 
Slow  Scan  monitor.  Older  hams 
may  not  understand  solid  state 
circuitry  and  are  ttmid  about 
getting  into  it.  Newer  fellows, 
unless  the  engineering  type,  find 
circuitry  a  little  over  their  heads/' 

W80ZA  —  "Many  non-Slow 
Scanners  comment  they  are  hear- 


ing SSTV  stations  spreading 
across  the  band  more  lately*  I've 
found  SSTV  interest  in  home- 
brewing  and  experimenting  ex- 
tremely high/'  W1JKF  -  "I  feel 
SSTV  is  just  beginning  to  go, and 
the  best  is  yet  to  come/' 

Personally,  I  feel  SSTV  is 
growing  tremendously  but  pre- 
sently this  growth  is  primarily 
technical,  and  off  the  air-  Many 
Slow  Scanners  are  busy  building 
rather  than  operating.  Watch  for  a 
boom  in  activity  when  ihis  hits 
the  air. 

How  closely  the  previous 
opinions  parallel  those  of  scan- 
ning disc  television  in  1925! 
DeForest,  inventor  of  the 
"Audio n"  or  three  element  tube, 
had  this  to  say  when  asked  about 
disc  television*  "Once  the  novelty 
has  worn  off  there  is  nothing  in 
the  present  limited  images  which 
will  interest,  amuse  or  instruct  the 
average  non-technical  person/* 
Another  noted  individual  was  Dr. 
E.  F,  W.  Alexanderson.  He  trans- 
mitted the  first  television  pictures 
from  New  York  to  New  Zealand 
during    the    early    t930s,    (These 
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disc    pictures    were    audio    tones 
similar  to  Slow  Scan  TV.) 

He  reasoned  some  earfy  non- 
technical wireless  operators  lost 
interest  like  this:  "There  is  noth- 
iitg  in  the  present  crude  system  to 
hold  one's  interest  once  the 
novelty  of  seeing  pictures  has 
worn  off/'  We  must  remember 
Slow  Scan  TV  is  still  in  its  in- 
fancy. Radical  innovations  like 
SSTV  are  slow  being  accepted 
because  peopFe  resent  change. 

Logic  State  Probe 

Paul  WA8TMP  sent  us  two 
unique  ideas  using  the  bi-color 
light  emitting  diodes  first  men- 
tioned in  the  August  column.  One 
of  th^e  suggestions  is  a  logic  state 
probe  which  should  prove  indis* 
pen  sable  for  designing  and 
troubleshooting.  The  circuit  is 
shown  in  Fig.  1  and  will  give  the 
following  indications:  High-green, 
low-red  (depending  on  which  way 
LED  is  installed),  open-no  indica- 
tion and  pulsed-LEDs  light  alter- 
nately proportional  to  duty  cycle. 


The  second  suggestion  is  for 
using  the  LEDs  to  monitor  the 
state  of  a  complementary  output 
circuit.  An  example  is  shown  in 
Fig.  2.  Thanks  Paul,  for  the  infor- 
mation. 
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SSTV  Happenings 

Here's  the  latest  ramblings  on 
what's  happening  in  Slow  Scan 
TV-  WA7MOV  is  receiving  good 
quality  weather  satellite  pictures 
from  ATS-1  and  ATS-3  using  a 
VHF  receiver  (136  MHz)  and 
modified  Robot  monitor-  Often 
he  transmits  some  of  these  pic- 
tures on  the  SSTV  net,  which 
meets  Saturdays  at  1800  GMT  on 
14-230  kHz.  Talk  is  he's  working 
up  an  article  on  this  for  the 
magazine.  W0LMD  is  busy  devel- 
oping his  Mark  2  version  of  the 
Digital  Slow  to  Fast  Scan  con- 
verter. This  converter  interfaces  a 
regular  television  to  your  HF  re- 
ceiver and  results  in  fantastic  pk:* 
tures.  The  heart  of  this  unit  is  a 
large  MOS  shift  register.  Present 
surplus  chip  cost  places  this  sys- 


tem in  the  $400  range,  but  future 
price  reductioris  are  expected. 
Write  Bob  for  more  info. 

11  LCF  reportedly  has  designed 
a  European  version  of  the  SSTV 
keyboard  and  has  information 
available  to  interested  parties.  He 
also  has  a  weather  satellite  moni- 
tor working  very  well, 
WA2ZDF/CP1  reports  the 
Bolivian  Government  has  placed  a 
temporary  ban  on  transmitting 
SSTV.  Officials  are  studying  this 
"new"  mode,  while  locals  display 
systems,  so  the  ban  shouldn't  last 
long* 

W3GKC  is  producing  PC 
boards  on  the  W7ABW  plumbicon 
camera.  (Details  in  SSTV  Hand- 
book.) This  seems  like  the  perfect 
way  to  build  a  good  quality  cam- 
era. W9LU0  is  producing  PC 
boards  on  his  solid  state  SSTV 
monitor  which  appeared  in  QST 
during  1972.  This  seems  like  the 
perfect  way  for  newcomers  to  get 
started  in  SSTV.  All  you  need  do 
is  to  put  components  on  the 
board  and  follow  some  simple 
external  wiring  and  a  fine  quality 
inexpensive  monitor  results,  PC 
boards  can't  be  mtswired  like 
regular  circuits. 

W80ZA  is  making  PC  boards 
on  the  WCLMD  SSTV  keyboard 
and  scan  converters*  If  you  would 
like  to  attempt  some  modern  digi- 
tal circuitry  this  looks  like  the 
perfect  answer.  PC  boards  are 
really  nice  when  building  involved 
gear,  W6MXV  is  producing  his 
top-notch  monitor  in  a  variety  of 
kits,  according  to  desired  parts 
and  cost.  Write  Mike  for  the  full 
story, 

A  few  month's  back  I  had  a 
brief  description  in  this  column  of 
1925  style  TV,  wHich  was  one  of 
the  very  first  systems  aired.  Since 
that  time  I  have  submitted  a 
request  to  the  FCC  for  special 
permission  to  transmit  1925  style 
TV  signals  on  a  three  minute 
one-time  basis,  I  will,  hopefully, 
transmit  these  nostaigic  signals  on 
&0  and  20  meters  during  the  early 
part  of  1975  commemorating  the 
50th  anniversary  of  television. 
Additionally,  I  am  writing  an 
article  complete  with  pattern  cut- 
out of  scanning  disc,  descriptive 
Information  on  an  inexpensive 
(less  than  $10)  receiving  unit  arxl 
schedule  of  transmission.  (All  you 
really    need  is  an  ac  motor,  light 
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dimmer  for  speed  control  and  2 
to  4  LEDs  to  get  a  unit  goingj 

My  first  reply  from  the  FCC 
came  from  A,  Prose  Walker  and 
was,  naturally,  discouraging.  Hov\^ 
ever,  the  reply  Indicated  my  re* 
quest  obviously  was  not  read^so  I 
am  still  pushing  for  authorization. 
It's  difficult  for  me  to  understand 
why  we  are  being  pinned  down  so 
heavily  by  regulations.  Are  we 
expected  to  be  a  simple  bunch  of 
operators  with  no  incentive?  I 
don't  think  so. 

Should  ail  airing  attempts  fall, 
I  will  still  have  info  and  tapes 
available  via  ma  it  for  the  cost  of 
an  SASE.  These  disc  signals  sound 
like  a  poor  quality  1000  Hz  note- 
If  the  idea  of  actually  receiving 
these  unique  TV  pictures  appeals 
to  you  why  not  drop  me  a  card 
with  your  opinion.  It's  rather 
difficult  pushing  a  project  like 
this  with  only  a  handful!  of  hams 
interested. 
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I  would  especial ly  like  to 
thank  W1 VRK  for  the  fine  photos 
in  this  month's  column.  Gene,  in 
addition  to  being  quite  active 
himself,  is  responsible  for  getting 
many  fellows  interested  in  Slow 
Scan.  Possibly  you  remember  his 
introduction  to  SSTV  article  a 
couple  of  years  ago.  k'^TW  I 
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BUI  Pasternak  WA2HVK/6 
14725  Titus  Street  #4 
Panorama  City  CA   91402 

Some  must  have  thou^t  it 
real  fun  to  hang  up  someone  else 
in  the  middle  of  a  cafU  Others 
thought  the  real  fun  was  to  dial 
up  the  local  time  and  then  leave 
the  system  "off*hoak/'  Another 
group  thought  that  the  few  simple 
rules  concerning  identification 
and  call  content  didn't  apply  to 
them.  Perhaps  though,  the  most 
decisive  factor  was  the  apparent 
feeling  by  many  users  that  this 
machine,  like  alf  others,  was  their 
god-gfven  gift  to  use  as  they  saw 
fit  showing  little  regard  to  the 
wishes  of  the  owner  or  licensee 
—  least  of  all  the  FCC  regulations. 

Then  too,  there  were  the 
jammers  those  sick,  warped  minds 
that  get  their  kicks  by  making  life 
miserable  for  everyone  else.  Last 
and  of  greatest  importance  was 
the  apathy  on  the  part  of  most  of 
the  users  not  to  do  a  damn  thing 
about  what  was  going  on.  The 
typical  attitude  was  to  leave  it  to 
the  licensee  to  clean  up  the  mess 
or  let  "Joe  Ham'  do  it!  So  the 
licensee  did  "do  something;'*  he 
was  forced  to  close  the  WR6ACK 
"open"  autopatch  and  return  the 
system  to  a  local  area  open  re- 
peater. 

When  Doug  Andrews  K6VGH, 
owner  of  WR6ACK  and  Fred 
Deeg  K6AEH,  its  licensee,  put  the 
autopatch  function  into  opera- 
tion, it  was  made  clear  to  all 
potential  users  that  it  would  take 
their  compfete  cooperation  and 
total  adherence  to  the  rules  for 


the  first  "Big  Ctty"  open  auto- 
patch system  to  be  a  success.  An 
open  autopatch  in  a  city  like  Los 
Angeles  had  never  been  tried  be- 
fore. Unfortunately,  in  short 
order  'ACK  became  a  fad.  Every- 
one rushed  to  hook  up  a  touch- 
tone  pad  to  their  radio  and  join  in 
on  the  new  thing,  whether  they 
really  had  a  valid  need  for  it  or 
not.  No  matter  what  repeater  you 
were  operating  there  was  always 
someone  who  would  break  into 
your  QSO  for  a  check  on  how 
their  tones  sounded- 

On  the  system  itself,  some  of 
the  most  useless  calls  were  made, 
like  someone  sitting  in  his  drive- 
way and  calling  his  XYL  in  the 
house  to  tell  her  he  was  home. 
Few  really  cared  about  the  fact  it 
was  someone  else's  station  license 
and  that  the  licensee  was  responst- 
ble  for  the  le^l  operation  of  the 
system.  This  is  an  important  point 
that  so  few  VHP  repeater  opera- 
tors realize. 

Neither  Fred  nor  Doug  wanted 
to  turn  the  autopatch  off  and 
appealed  to  the  users  to  "cfean 
house''  and  quit  the  kid-stuff. 
They  even  tried  turning  off  the 
autopatch  function  for  a  few  days 
in  the  hope  this  message  would 
motivate  the  people  that  really 
CBTBdi  into  doing  something.  Alas, 
when  the  autopatch  came  on 
again,  so  did  the  garbage.  Seeing 
no  other  alternative,  and  wishing 
to  adhere  to  the  regulations  as  set 
forth  by  the  FCC^  the  autopatch 
function  was  permanently  taken 
off  in  mid'September.  The 
WR6ACK  Open  Autopatch  killed 
by  apathy! 

Los  Angeles  has  witnessed 
some  fantastic  growth  on  220 
MHz  this  past  year.  At  present,  it 
is  safe  to  assume  that  the  L.A. 
area  probably  accounts  for  50 
percent  of  the  FM  repeater 
activity  when  compared  on  a 
national  scale.  When  the  call  "220 
—  Use  It  or  Loose  It!"  rang  forth. 
Southern  California  was  quk;k  to 
respond  and  did  so  in  a  big  way. 
To  date,  the  SCRA  has  coor- 
dinated  some  nineteen  channel 
allocations  of  which  eight  are 
already  in  full-time  operation. 

The  first  to  get  on  was 
WR6AFG,  222,3^223.98  from 
atop  Johnstone  Peak.  Sitting  at 
the  east  end  of  town,  this  system 
provides    coverage  of    Pomona, 
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Riverside  and  most  of  Orange 
County.  Much  of  the  credit  for 
getting  AFG,  vyhich  is  an  AREC 
Repeater  on  the  air  must  be  given 
to  an  old  friend  of  nnine  named 
Mike  Santana  WB6TEB,  I've 
known  Mike  for  a  number  of 
years  back  when  he  was  known  as 
WA2AZX  and  he  has  always  been 
in  the  forefront  of  trying  some- 
ting  new.  Out  here  it  was  220. 

Close  on  the  heels  of  AFG 
came  WR6AER,  the  first  success- 
ful *34-,94  repeater  in  Los 
Angeles;  even  if  that  had  to  be 
222.34-223.94,  rather  than  its 
two  meter  counterpart,  AER, 
built  by  Bill  DuHaime  WA6NTW 
and  Warren  Andersen  WA6JMM, 
has  fast  b^:ome  the  "people's 
gathering  spot"  on  220  and 
accounts  for  a  good  part  of  LA.'s 
total  activity.  Though  it  was 
originally  designed  to  cover  the 
L.A.  basin,  quite  soon  it  became 
evident  that  the  site  offered  more 
than  expected-  From  Long  Beach^ 
Orange  County  and  San  Diego  the 
system  attracted  users.  One  day 
recently,  while  on  a  trip  to  Palm- 
dale,  Warren  was  surprised  to  find 
that  he  could  work  the  system, 
good  copy  right  over  a  range  of 
mountains,  doing  so  with  a  10 
watt  Midland  radio  and  a  %  wave 
whip! 

The  AER  system  Is  composed 
of  an  all  solid  state  RCA  Super 
CAR-FONE  receiver  strip  driving 
the  transmit  portion  of  a  Midland 
220  radio.  However,  at  this 
writing.  Bill  is  hard  at  work  con- 
verting a  Micor  transmitter  to  re- 
place the  Midland  and  free  it  for 
other  service.  To  date,  after  al- 
most a  year  of  day-to-day  service, 
the  system  has  never  been  off  the 
air  due  to  equipment  malfunc- 
tion, either  rf  or  control,  much  to 
the    credit    of    Bill    and   Warren, 

Not  to  be  left  out  by  any 
means,  the  gang  from  Sulphur 
Mountain  have  22242-224.02 
active  with  WR6AEP,  as  part  of 
and  in  conjunction  with  their 
WA6SIN  Remote  -  WR6AEP  Re- 
peater system  on  both  two  and 
220,  In  Hollywood,  WR6ABJ 
keeps  223.14-224,74  humming 
and  to  the  Northeast  at  Crestline, 
WR6ACJ  is  to  be  found  on 
223.26-224,86.  Finally,  a  recent 
addition  is  WR6AGH  in  Hall  Can- 
yon on  222.46-224.06-  There  are 


also  a  number  of  private  closed 
systems  operating  and  plenty  of 
simplex  on  223.500. 

Along  this  line,  I  had  a  late 
evening  talk  and  snack  with 
Warren  WA6JMM  the  other  night. 
Our  discussion  centered  around 
establishing  a  National  Repeater 
Calling  Channel  for  220.  If  now, 
while  activity  on  220  is  still  in  its 
formative  years,  we  can  agree 
nationally  on  a  primary  channel 
for  "first  repeater  in  the  area'" 
allocation,  then  in  a  few  short 
years  it  may  be  possible  to  drive 
coast  to  coast  with  but  one  set  of 
crystals  in  your  radio  (a  single 
crystal  in  the  case  of  the  Clegg 
FM-21)  and  never  be  out  of  radio 
contact.  Warren  suggested  the 
222.34-223-94  pair  since  it  can 
easily  be  remembered  when  asso- 
ciated with  its  two  meter  counter- 
part* 

Whatever  channels  are  chosen 
it  must  be  started  now  to  Insure 
success  in  the  future.  Both  Warren 
and  I  would  be  interested  in  your 
feelings  about  this  and  plea%  do 
not  hesitate  to  write. 

Back  to  two  meters.  At  the 
present  time  all  available  30  kHz 
split  channel  allocations  statewide 
have  been  assigned  and  are  in  use. 
But  constantly,  both  SCR  A  and 
CARC  atB  being  bombarded  with 
requests  for  new  assignments  by 
tho^  who  want  a  two  meter 
system  of  their  own.  Like  it  or 
not,  there  is  only  one  way  to 
increase  the  number  of  available 
repeater  channels  and  that  is  to 
split  the  separation  in  half  and 
allocate  these  split-split  channels. 
For  a  while,  it  v^as  believed  this 
would  be  an  overwhelmingly 
approved  statewide  move.  At  this 
writing,  however.  Northern  Cali- 
fornia has  elected  to  stay  with  the 
present  system  and  allocate  the 
split-^lits  only  when  no  other 
alternative  can  be  found- 
As  to  this  area,  the  decision 
will  be  made  at  the  November 
SCR  A  meeting.  IRumors  are  that 
at  least  Southern  California  will 
go  split-split.  We  already  have  a 
successful  system  on  .295-895. 
Next  month  we  will  bring  you  an 
update.  In  case  you  are  not 
familiar  with  split -split  allocations 
and  the  trials  and  tribulations  they 
entail,  may  I  refer  you  to  *'Can 
Split-Split  Channels  Really  Work" 


to  be  published  soon. 

In  closing  this  month,  Sharon 
ar»d  I  wish  each  of  you  the  best  of 
Season's  Greetings  and  happiness 
in  the  New  Year.  May  it  be  one  of 
building  together  for  Amateur 
Radio's  future  growth  and  pros- 
perity* 
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Schley  Cox  WN9LH0 
219  KUgore  Avenue 
Muncie  IN  47305 

QSL? 

Some  Novice  operators  are 
confused  about  when  and  how  to 
send  QSL  cards  and  many  are 
frustrated  about  not  being  able  to 
get  return  QSLs  from  some  states 
and  DX  stations- 
Back  in  the  good  old  days 
when  1  was  KN4EMX  there  were 
quite  a  few  operators  (including 
myself  for  awhile)  who  sent  QSLs 
to  every  new  contact.  Postage  was 
three  cents  and  the  cards  were 
cheap* 

Today  postage  has  increased 
166  percent  and  QSL  cards  are 
expensive  enough  so  that  some 
operators  never  bother  to  get  any- 
The  idea  today  is  to  QSL  only 
when  one  or  both  operators  need 
the  other's  card.  Most  of  us 
couldn't  afford  to  send  a  card  to 
every  new  contact  anymore  any* 
way. 

Here  are  a  few  ideas  on  getting 
your  share  of  the  cards: 

You  can't  complain  about  not 
receiving  any  if  you  yourself 
don't  have  QSLs  to  send.  There 
are  still  some  good  deals  on 
printed  cards  (73  Magazine's  QSL 
selection,  for  example)  and  there 
is  no  la w  against  homemade  cards. 
The  kind  of  information  to 
make  sure  of  on  your  card  is 
generally  the  same  kind  you  in- 
clude in  your  log  —  date,  time, 
calls,  frequencies  AND  something 
that  confirms  that  a  two-way  con- 
tact actually  took  place.  Without 
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that  confirmation  the  card  is  not 
really  a  QSLcard* 

Some  award  committees 
throw  out  cards  with  calls  or 
dates  crossed  out  and  correct  in- 
formation written  in*  If  you  mis- 
write  information  on  a  card  throw 

it  out  and  write  a  new  QSL  card. 
It's  perfectly  all  right  to  write 
in  additional  information  on  a 
card  such  as  portable  QTH  and 
the  slant  bar  portable  sign  after 
your  cafl  tetters,  and  to  change 
the  Novice  N  toa  General  B  when 
you  upgrade  your  ticket- 
When  you  need  a  card  from  a 
state,  and  the  QSL  exchange  is 
your  idea,  send  along  an  8i  stamp 
with  your  card  In  an  envelope. 
The  whole  package  wifl  cost  you 
nearly  a  quarter  but  it's  more 
likely  you'll  receive  a  reply, 
especially  from  some  of  the  rare 
states  like  Delaware  and  Alaska. 
Of  course,  if  it's  the  first  time  the 
KL7  on  the  other  end  has  worked 
your  state  and  it's  the  first  time 
you've  worked  AFaska,  there's  no 
need  for  anybody  to  include  extra 
stamps  with  the  QSLs. 

DX  QSLs  aren't  much 
different  than  those  from  the  rare 
states.  Most  of  the  DX  stations^ 
you  will  work  won't  need  your 
card-  Sending  you  one  of  theirs  is 
not  just  a  courtesy  on  their  part 
but  may  be  a  financial  burden 
also. 

With  so  many  WN  stations 
chasing  so  few  DX,  in  most  cases 
it  is  a  good  idea  for  the  WNs  to 
pay  the  DX  postage  bill.  The  only 
vyay  to  do  this  is  to  send  the  DX 
station  an  International  Reply 
Coupon.  The  coupons,  available 
at  most  large  post  offices,  are 
redeemable  overseas  for  postage 
in  that  country  good  for  a  surface 
letter  or  QSL  card  back  to  the 
US,  The  IRCs  cost  26i  each.  Send 
two  for  airmail  returns.  Sending 
them  with  your  card  may  cost  a 
lot  more  but  it  also  takes  the 
postage  burden  off  the  besieged 
DX  station  who  is  nice  enough  to 
get  up  into  the  US  Novice  por- 
tions of  the  bands. 

The  DX  station  probably  will 
send  his  card  to  you  via  your  local 
QSL  Bureau.  Make  sure  you  have 
a  stamped,  self-addressed 
envelope  large  enough  for  QSLs 
on  file  with  the  bureau  manager. 
Good  hunting! 


BUI  Turner  WA0ABI 
Five  Chestnut  Court 
St  Peters  MO  63376 

The  following  comes  from 
Ken  WB4MXC,  191  Biesecker 
Road,  Lexington  MC  27292,  "The 
North  Carolina  Six  Meter  Associa* 
tion  is  now  one  month  old  and 
has  about  30  active  members.  We 
figure  this  is  at  least  75  percent  of 
the  active  six  meter  operators  in 
the  state.  We  are  offering  a  nice 
certificate  for  working  five  mem- 
ber stations.  Rules  are  simply  log 
data  for  contacts  after  September 
1,  1974  with  $1  to  WB4MXC,  at 
the  above  address.  We  have  a  fine 
net  on  Sunday  mornings  at  0900 
(1300CUT)  on  50,12  MHz  SSB. 
All  station  are  welcome  to  check 
in.  Our  aims  are  simply  to  in- 
crease six  meter  interest  and 
activity  in  our  state.  Other  activi- 
ties planned  are  member  contests, 
annual  picnics,  a  newsletter  every 
couple  of  nrionths  and  most  im- 
portant a  lot  of  good  old 
fashioned  fellowship, 

I  would  be  interested  in  hear- 
ing from  other  state  and  regional 
groups  of  this  type*  Perhaps  a 
mutual  exchange  of  newsletters 
could  be  arranged  to  allow  each 
group  the  benefit  of  the  ex- 
perience of  the  others*  If  each 
group  will  send  me  a  copy  of  their 
publication  I  will  see  that  dupli- 
cates are  made  and  distributed  to 
the  interested  parties. 

From  Dallas  WA5IKU  says 
September  was  slow  with  only  a 
few  4s  worked  plus  the  locals. 
Perry  says  the  city  of  Dallas  will 
not  issue  a  permit  to  erect  a  tower 
of  over  24  feet.  If  you  pay  a  $40 
fee  for  a  permit  they  will  allow  a 
maximum  36  foot  tower.  Local 
clubs  are  attempting  to  get  the 
ordinance  reversed. 

Monte  WB2EYF  says  after 
living  in  apartments  he  is  very 
happy  to  be  a  homeowner  and 
can't  wait  until  his  Swan  250 
arrives.  He  has  been  stuck  on  2 
FM  for  a  long  time  and  looks 
forward  to  a  good  six  meter  band 
opening.  Monte  passes  along  news 
that  the  local  VHP  club,  the  RAM 


Association,  is  sponsoring  a  new 
six  meter  repeater,  WR2ADK, 
with  input  on  52,68  and  output 
on  52.525  with  360  Watts  ERP. 
The  split  site  machine  consists  of 
RCA  LD  units  located  in  Pleasant- 
ville.  New  Jersey. 

From    Florida,  WB40SN   says. 
"Even  the   September   VHP  con- 
test vsas  a  bust  as  conditions  were 
El-Stinko/'  A  few  Is  and  2s  were 

worked  there  on  Sunday*  Joe  says 
he  has  been  busy  on  10  and  15 
trying  to  inspire  six  meter  interest 
in  Central  and  South  America. 
The  suggestion  has  been  made 
that  stations  with  the  capability 
monitor  28,53  weekends  as  a  way 
to  exchange  ideas,  what's  been 
heard, etc. 

Ray  K5ZMS  says  six  has  been 
slow  but  he  doesn't  seem  to  mind 
too  much,  "It  gave  me  time  to 
spend  with  my  family..,!  have 
been  so  busy  getting  SMIRK  on 
the  go.  We  now  have  547  mem- 
bers in  44  states  and  1 2  countries. 
I  am  starting  to  get  back  reports 
that  the  TV  I  education  program  is 
starting  to  have  some  effect  and 
that  members  are  using  it  to 
combat  and  end  neighbors'  TVI 
difficulties.  I  would  like  to  hear 
from  more  who  have  used  the 
info  to  help  a  neighbor  rid  them- 
selves of  their  TVI  problems." 

The  October  6  —  6  Club  news- 
tetter  contains  several  items  of 
interest.  First  and  foremost,  the 
membership  has  reached  the  171 
mark  and  is  nationwide.  The 
twenty  latest  members  represent 
eight  call  areas.  The  latest  state 
representatives  are:  Mighigan 
WB81VIXP,  1692  Mandigo  Road, 
Kalamazoo  49002;  and  Texas 
WB9KPC/5,  RR6,  Box  515,  Paris 
75460.  The  group  around  Ash- 
land, Kentucky  conducts  a 
"Band-Aid"  net  every  evening  on 
50.14,  members  monitor  50.11 
too.  The  Kokomo,  Indiana  Ama* 
teur  Radio  Net  is  held  each  Sun- 
day on  50.7  at  2100  CUT,  And 
finally,  each  morning  from  1230 
to  1330  CUT  a  group  meets  on 
50,110  for  a  ragchew  session. 
These  fellows  hail  from  Indiana, 
Kentucky  and  Ohio. 

The  VHF  Handbook  for  Radio 
Amateurs  by  Bill  Orr  of  Eimac 
and    Radio    Handbook  fame  and 

Continued  on  Page  1 29 
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Wailsr  Stcil  KBDIZ 
731 8  Hoiiywood  0ri^6 
West  Chaster  OH  4SQ69 


Recent  actvances  in  solid  state 
electronics  have  resulted  in  the 
marketing  of  a  wide  variety  of 
test  equipment  that  should  be  of 
interest  to  the  ham  experimenter. 

Digital  voltmeters  have  be- 
come available  at  ever  decreasing 
prices.  Some  are  battery  povvered 
and  the  cost  is  much  less  than 
designs  of  several  years  ago. 
Accuracy  is  much  improved,  con- 
sidaring  the  price  range  of  these 
instruments,  (i.e.  Hewlett 
Packard's  Model  970 A  hand  held 
probe  type  DMM,  3%  digits,  N  1% 
dc  voits"  accuracy  for  $310.00). 
DMM*s  aren't  likely  to  replace  the 
conventional  multimeter  in  all 
applications  though. 

While  accuracy  of  reading  in- 
creases with  DMM%  changes  in 
he  measured  voltage,  or  current, 
hat  occur  too  fast  for  the  digits 
o  be  read,  result  in  a  meaningless 
eading  of  blurred  numbers.  The 
aithful  analog  meter  still  shines 
in  the  realm  of  peaking  type 
measurements,  as  tn  receiver  align- 
ment, or  in  measuring  fast  drifting 
voltages.  DB  measurement  is  still 
more  readily  attained  with  the 
analog  meter. 

Waveform  generation  equip- 
ment has  begun  to  appear  on  the 
scene  at  quite  surprising  prices 
(i.e-  Wavetek*s  Model  30,  2  Hz  to 
200  kHz  Function  Generator  — 
SINE,  SQUARE,  and  TRIANGLE 
waveforms  -  $149.95,  all  solid 
state  and  battery  operated).  Most 
of  these  new  generators  cover  the 
frequency  range  of  from  0,01  Hz 
(that's  100  seconds  per  cycle!)  to 
1  MHz.  Some  of  the  more  expen- 
sive go  to  11,  20  and  even  30 
MHz  on  the  top  end.  This  isn't 
much  compared  to  a  regular  CW 
signal  generator,  but  these  instru- 
ments generate  many  complex 
vft^veforms,  far  beyond  the  capa- 
bility of  a  standard  RF  signal 
generator. 


The  circuitry  behind  the 
scenes  in  these  new  instruments  is 
often  one  or  more  custom  de- 
signed ICs  with  associated  con- 
trol  and  switching  elements. 
These  elements  switch  the  IC  into 
the  correct  frequency  or  voltage 
range  and  provide  the  proper  type 
of  output,  be  it  digits  of  di^iay 
or  voltage  output  of  the  proper 
waveform. 

Experimenters  who  feel  that 
even  the  new  lower  equipment 
prices  are  still  a  bit  steep  for  the 
average  budget,  will  be  pleased  to 
learn  that  most  of  the  complex 
functions  performed  by  these  in- 
struments are  available  in  special 
function  ICs  avail abte  through 
manufacturer's  distributors  or  73 
advertisers. 

This  month  we'll  consider  the 
generator  type  ICs  and  some 
multimeter  types  next  month. 
The  generator  IC  is  usuaMy  re- 
ferred to  as  a  Function  Generator 
because  of  the  multiple  output 
waveforms  it  generates.  Sonne  of 
the  more  common  waveforms 
available  from  function  generators 
are:  SINE  WAVES,  SQUARE 
WAVES,  TRIANGULAR 
WAVES,  RAMPS  or  SAW- 
TOOTHS,  and  PULSES,  In  addi- 
tion to  the  variety  of  waveforms 
available,  a  number  of  control 
modes  and  modulation  types  are 
available. 

The  frequency  of  the  gen- 
erated waveform  can  be  varied 
with  an  ac  or  dc  control  voltage 
(voltage  controHed  generator— 
VCG),  sometimes  even  referred  to 
as  FM!  The  waveform  can  be 
"gated"  off  and  on  for  any  de- 
sired duration  by  an  external  in- 
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put.  Outputs  can  be  "triggered** 
into  momentary  single cycfe  oper- 
ation. Amplitude  modulation 
(VGA)  can  be  obtained  or  the  AM 
control  can  be  used  as  an  output 
level  adjust.  The  frequency  of  the 
generator  can  *be  swept  from  F1 
to  F2  and  then  reset  to  F1  to 
begin  another  sweep,  fn  this  case, 
an  external  ramp  signal  is  re- 
quired. The  symmetry  or  duty 
cycle  of  a  waveform  can  be  ad- 
justed With  3  pot*  Square  waves 
can  become  pulses  and  triangles 
ramps. 

By  now  you  can  probabfy 
imagine  many  different  uses  for 
these  circuits.  A  logical  choice 
would  be  a  function  generator 
test  instrument  which  could  be  as 
simple  or  elaborate  as  you  choose 
to  make  it.  Perhaps  your  require- 
ments would  be  met  by  a  low 
frequency  sine  and  square  wave 
generator  with  no  need  for  the 
other  controls  and  output  wave- 
forms. On  the  other  hand,  a  com- 
plete audio  to  rf  frequency  sine, 
square  and  pulse  generator  with 
gate,  trigger,  sweep  and  symmetry 
controls  may  be  just  the  thing  for 
a  more  serious  experimenter. 

These  circuits  aren't  limited 
just  to  test  equipment  applica* 
tions.  Frequency  shift  keying 
(FSK)  voltage  and  current  to  fre- 
quency conversion,  DSB  with 
suppressed  carrier,  simultaneous 
AM  and  FM,  phase  shift  keying 
(PSK)  tone  burst,  crystal  control, 
and  phase-locked-loop  operation 
are  all  possible  with  function  gen- 
eration type  ICs, 

Some  of  the  units  have  more 
capabilities  than  others.  The  basic 
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LM566CN 

Characteristic 

XR-205 

XRS-200 

XR-2206CP 

XR-2207CP 

8038BC 

NE566 

Sine  Wave 

X 

X 

X 

X 

Square  Wave 

X 

X 

X 

X 

X 

X 

Triangle  Wave 

X 

X 

X 

X 

X 

X 

Ramp 

X 

X 

X 

X 

X 

Piilse 

X 

X 

X 

X 

X 

FM 

X 

X 

X 

X 

X 

X 

AM 

X 

X 

X 

DSB 

X 

X 

X 

» 

FSK 

X 

X 

X 

X 

X 

X 

Sweep  Range  {F2:F1) 

10:1 

10:1 

2000:1 

1000:1 

1000:1 

10:1 

Symmetry  Adjust 

X 

X 

X 

X 

X 

Max.  Frequency 

4  MHz 

30  MHz 

1  MHz 

1  MHz 

1  MHz 

1  MHz 

Suppfy  Voltage 

8-26  V 

6-30  V 

10-26  V 

8-26  V 

10-30V 

1 0-24  V 

Package  (dip)  Pins 

16 

24 

16 

14 

14 

8 

Manufacturer 

Exar 

Exar 

Exar 

Exar 

Intersil  Nati 

ional 
Signetics 

Aprx.  Price  Each 

$12.05 

$28.90 

$5.50 

$4.15 

$5.75 

$2.50 

Operating  features  of  function  generator  IC  s. 


component  of  the  system  is  a 
stable  voltage  controlled  oscillator 
(VCO),  The  VCO  generates  the 
basic  periodic  waveform.  An  ex- 
ternal timing  capacitor  is  usually 
charged  and  discharged  with  a 
constant  current  providing  a 
linear  triangle  or  ramp  waveform. 
The  VCO  is  usually  followed  by  a 
wave  shaping  circuit  which  per- 
forms triangle  to  sine  conversion 
or  symmetry  adjustment.  Then  an 
I  AM  modulator  would  follow,  if 
included.  Lastly,  an  output  buffer 
stage  is  included  to  provide  ade- 
I  quate  drive  levels  to  the  load.  Fig, 
I  1    shows  the   btock  diagram  of  a 


new     and     versatile     IC,     the 
XR-2206CP. 

The  chart  above  lists  some 
of  the  important  operating  fea- 
tures of  a  selection  of  function 
generator   ICs, 

Exar  offers  an  excellent 
AM/FM  generator  kit  (XR-205K) 
for  $28.  Thfs  kit  contains  two 
XR-205  ICs.  One  tC  is  used  as  a 
carrier  generator  and  the  other  as 
a  modulator.  CW,  AM,  FM,  FSK 
and  PSK  waveforms  over  the  fre- 
quency range  of  1  Hz  to  at  least  5 
MHz  can  be  obtained.  In  addition 
to  the  two  ICs  the  kit  includes 
an     etched     and    drilled    circuit 


board,  a  component  list  of  other 
required  components  and  their 
approximate  prices,  and  detailed 
assembly  and  hook-up  instruc- 
tions. 

Data  sheets  and  application 
info  on  these  ICs  are  available 
from  the  manufacturers  at 
addresses  listed  in  the  July 
column,  except  for  Intersil  Inc., 
10900  N.  Tantau  Ave.,  Cupertino, 
California  95014,  and  Signetics, 
811  East  Arques  Ave.,  Sunnyvale, 
California  94086. 

Merry  Christmas  and  Happy 
Experimenting! 

,  ..  K8DIZ 


ffitbX 


Jean  Claude  MiceM  F6CBX  wins  the  one  year  subscription  this 
month  with  this  interesting  etching  depicting  fife  in  Blois,  France 
around  1650.  Blois,  his  home  town,  is  located  in  the  Chateaux 
region,  180  km  from  Paris,  Keep  sending  your  entries  to  73 
Magazine,  Peterborough  NH  03458, 


ANOTHER 
FCC  BOLLIX 


A  repeater  group  In  Ruston^ 
Louisiana  managed  to  get  its 
license  approved  and  issued  — 
only  to  find  that  Gettysburg  had 
screwed  up  and  issued  them  a 
WR4  call  instead  of  a  WR5.  They 
quickly  returned  the  license  (in 
early  March)  and  waited  for  the 
correct  call  to  be  issued.  They  are 
still  v\/aiting  as  of  the  end  of 
October,  FCC  officials  in  Wash- 
ington have  advised  that  they  go 
ahead  and  use  the  WR4  call  untH 
the  correct  call  arrived.  Visitors  to 
the  area  are  warned  not  to  worry 
about  working  through  WR4AFN 
while      in      the      5th     district. 

News  Pages  Continued  on  Page  114 
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I  insist   that  you  print  ev 

CLEVER  IDEA  folio wving,  enclosing  a   large  self- 

addressed,  stamped  envelope  and 
a  dollar  for  each  decak 

For  WR2ACD:  Tom  Provost, 
WA2YJF,  146  Merrick  Rd., 
Lynbrook,  N.Y.  11563. 

For  WR2ABB:  Ron  Perry, 
WA2CGA,  RD  1,  Glen  Ave.,  Fish- 
kill,  N. Y.  1  2524, 

More  information  on  design 
and  purchase  of  these  decals  can 
be  secured  from  Mike  S  ha  net, 
WA2GGE,  938  N.  Ontario  Ave., 
Lindenhurst,  N.Y.  11757. 

The  decals  can  be  good  money 
makers  for  a  club  or  a  nice  little 
extra  for  duesi^aying  members.  In 
either  case,  they  are  different  and 
distinctive* 


Thought  you  might  be 
interested  in  a  new  trend  that  is 
developing  within  repeater  clubs. 

Pictured  are  the  decals  pur* 
chased  by  the  Metropolitan 
Repeater  Assocation  WR2ACD 
and  the  Mt.  Beacon  Amateur 
Radio  ClubWR2ABB. 

Both  groups  are  offering  one 
free  decal  to  each  paid  member. 
Additional  decals  for  members  as 
well  as  interested  hams  may  be 
purchased  at  $1  each.  It  is  gener- 
ally  preferred  that  a  station  work 
the  particular  repeater,  thus  hav- 
ing the  decal  become  a  form  of 
"QSL/*  though  this  is  not  really 
necessary. 

Persons  interested  in  pur- 
chasing decals  should  contact  the 


Ron  Perry  WA2CGA 


WOMEN  SAILORS 


Being  a  seagoing  "sparks/  I 
read  with  some  interest  your 
article  in  the  September  issue  on 
Gloria  Vadeo  the  "first  YL  MarK 
time  op".  She  is  probably  the 
only  one  at  the  moment  but  is 
certainly  not  the  first* 

Shortly  after  the  Second 
World  War  the  American  Com- 
munications Association,  CIO, 
now  known  as  the  American 
Radio  Association,  AFL/CIO,  and 
the  larger  of  the  two  unions  of 
seagoing  radio  officers,  called  for 
an  NLRB  election  in  a  small 
company  running  out  of  New 
York    to    Europe    and    won    the 


election*  Under  the  terms  of  the 
law,  since  the  union  won,  all  radio 
officers  who  voted  in  the  election 
were  entitled  to  full  books  in  the 
union. 

Much  to  the  consternation  of 
the  union  officials,  and  later  the 
steamship  officials  of  various 
companies  the  union  had  con- 
tracts with,  one  of  the  radio 
officers  voting  in  that  election, 
although  named  Billy  Adells, 
turned  out  to  be  a  woman.  At 
that  time,  and  practically  the 
same  today,  the  only  women  on 
American  ships  were  on  passenger 
ships     in    the    steward's     Dept., 


nurses,  telephone  operators,  etc. 
However,  there  was  no  choice, 
under  the  labor  laws,  and  she 
applied  for  and  received  her  full 
book  m  the  union. 

Around  1 947,  Miss  Adells  quit 
her  ship  and  registered  at  the 
union's  hiring  hallin  New  Orleans 
on  the  rotary  hiring  list.  Even- 
tually her  turn  came  around  and 
she  took  a  job  on  the  S/S  Gulf 
Banker,  a  10,000  ton  freighter, 
also  carrying  1  2  passengers,  of  the 
C-2  class,  it  belonged  to  Gulf  & 
South  America  Line,  owned 
jointly  by  Grace  Lines  &  Lykes 
Bros,  SS  Co,,  a  steady  run  from 
various  gulf  ports  to  the  West 
coast  of  South  America*  Amongst 
seamen  it  was  considered  a  good 
ship,  a  good  company  and  an 
excellent  run. 

Up  until  1 949  the  radio  opera- 
tor on  a  ship  was  not  legally  an 
officer  although  all  the  rights  and 
priveleges  of  such  were  extended 
to  him,  or  her  in  this  case.  In 
1949  Congress,  at  the  instigation 
of  the  union,  passed  a  bill  legal- 
izing the  officer  status  of  the  R/O 
aboard  ship.  The  USCG  Bureau  of 
Merchant  Marine  Inspection  then 
issued  a  "Radio  Officer's 
License",  the  qualifications  for 
which  were  that  one  had  to  have  a 
^Valid  2nd  or  1st  class  radiotele- 
graph license  issued  by  the  FCC", 
take  a  first  aid  test  and  pass  a 
cursory  physical.  Miss  Adells 
applied  for  the  license  in  New 
Orleans  and  was  turned  down 
because  she  was  a  woman.  She 
immediately  started  raising  cain, 
asked  them  to  show  where  the 
law  mentioned  sex,  threatened  to 
sue,  etc.  They  caved  in  and  issued 
her  the  license.  This  was  20  odd 
years  before  women's  lib. 

In  the  early  1950's  Miss  Adells 
quit  the  S/S  Gulf  Banker,  and  the 
sea,  and  went  to  school*  She  then 
set  up  practice  in  Houston, 
specializing  in  felines,  and,  as  far 
as  I  know,  is  still  there  practicing. 

However,  around  1967  when 
there  was  a  shortage  of  radio 
officers  due  to  ships  being 
brought  out  of  the  boneyard  for 
the  Vietnam  seal  if  t,  Miss  Adells 
made  several  trips  on  a  big  bulk 
carrier,  belonging  to  Bethlehem 
Steel,  hauling  grain  to  India.  After 
that  she  went  back  to  her  veter- 
inarian  practice  and   that  is  the 
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last  I  have  heard  of  her. 

Some  years  ago  I  heard  of  a 
captain  on  a  tanker  of  a  small 
independent  connpany  who  had 
his  wife  signed  on  as  2nd  radio 
officer.  How  much  of  her  duties 
were  radio  operating  and  how 
much  were  "wifely"  I  don't 
know.  These  are  the  only  two 
women  R/O's  on  U.S-  ships  that  \ 
have  heard  of  although  there 
might  have  been  more  before  my 
time,  which  would  have  been  be- 
fore  the  Second  World  War. 

The  Scan  da  na  via  ns,  par- 
ticularly the  Danes  and  Nor- 
wegians,  carry  quite  a  few  women 
R/O's  on  their  ships,  sending 
them  to  government  schools  for 
training. 

I  have  been  asked  many  times 
how  one  qualifies  to  become  a 
seagoing  R/0.  The  primary  thing, 
I  of  course,  is  to  have  at  least  a  2nd 
class  telegraph  license,  and  the 
USCG  radio  officer's  license,  plus 
seamen's  papers,  commonly 
known  as  a  "Z"  card,  with  the 
proper  endorsement- 

However,  99.9%  of  the  ships 
only  carry  one  R/0  and  in  order 
to  qualify  for  those  jobs  one  must 
have  a  "6  months  sea  experience" 
endorsement  on  the  FCC  license. 
This  is  rather  hard  to  get.  Seatime 
on  a  foreign  ship  is  not  recognized 
—  It  must  be  a  U.S.  vessel.  See 
subpart  "F"  of  FCC  rules  &  regu- 
lations, Part  83. 

Years  ago  it  was  common  to 
get  this  time  as  a  junior  R/0  on  a 
passenger  ship  but  passenger 
ships,  under  U.S-  flag,  are  now 
few  and  far  between.  The  only 
other  way  is  to  sail  on  a  non- 
compulsory  equipped  ship,  which 
are  smaller  vessels  such  as  sea- 
going tugs,  research  vessels,  etc. 
I'm  not  sure  of  what  the  cutoff 
tonnage  between  non-compulsory 
&  compulsory  ships  is.  It  must 
have,  of  course,  in  order  to 
qualify,  a  radiotelegraph  station,  a 
watch  stood  on  500  kHz  which  is 
the  CW  international  calting, 
answering  and  distress  frequency 
and  be  open  to  public  correspon- 
dence. For  this  reason  the  FCC 
has  never  recognized  Navy  sea- 
time  as  they  do  not  stand  a  watch 
on  500  kHz.  At  one  time,  and 
'possibly  still,  the  FCC  did  recog- 
nize USCG  time  on  the  weather 
ships  as  they  stood  a  watch  on 


500    kHz,    handled    traffic    with 
merchant  ships,  etc* 

Some  years  ago  there  was  an 
electrician  on  a  ship  with  me,  who 
is  W5JDK,  who  had  the  proper^ 
commercial  licenses,  but  no  six 
months.  For  about  a  year  with 
the  captain's  permission,  he  came 
to  the  radio  room,  stood  a  regular 
watch,  signed  the  log,  and  got  his 
time  in  that  way* 

If  Ms.  Vader's  survey  ship 
has  a  W/T  station  she  can,  after 
six  months,  have  the  captain  en* 
dorse  the  back  of  her  license,  go 
to  the  FCC,  get  her  endorsement 
and  be  fully  qualified  to  sail  any 
ship,  except  chief  on  a  passenger 
ship  which  requires  a  first  cEass 
license. 

With  the  rare  exception  of 
women  in  the  stewards  depart- 
ment there  are  no  women,  pre* 
sently  sailing  on  oceangoing 
vessels  of  the  U.S.  Recentfy 
though  the  U.S.  Merchant  Marine 
Academy  in  Kings  Point,  N.Y, 
accepted  1 5  women  midshipman 
(midshipperson?)  who,  during 
their  4-year  course  will  spend  a 
year  at  sea  as  coadets  on 
merchant  ships.  When,  and  if, 
they  graduate  in  1979  they  wilt 
receive  licenses,  as  either  3rd 
engineering  officers  or  3rd  mates 
(deck  officers),  be  commissioned 
in  the  Navy  Reserve  as  ensigns, 
and  in  the  case  of  the  deck 
officers  as  line  officers,  receive  a 
B.S.  degree.  I  believe  the  Cali- 
fornia State  Maritime  Academy  at 
Vallejo  has  also  taken  in  some 
women  to  train  as  ship's  officers. 
Why  not  women  radio  officers? 

Richard  F.  White  W6UKK 

Radio  Electronics  Officer 

S/S  Genevieve  Lyk^/WZJA 


TRY  HARDER? 


CRYSTALS 
WANTED 

I  am  a  proud  owner  of 
HEATH  HW  32-A.  In  spite  of  all  I 
am  gloomy  due  to  its  restricted 
coverage,  I  would  be  grateful  if 
someone  could  send  me  crystals 
of  18.075  and  18.175  MH^  so  I 
can  cover  whole  20  meter. 

R,D.  Gupta  VU200 

3,  Naya  pura 

Guna  473001 

India 


With  reference  to  Ernie  Opel's 
W7YTE  comments  in  the  Sept, 
issue,  once  again  the  fellows  in 
Washington  must  be  spending  too 
much  time  floating  face  down  in 
the  Potomac.  As  in  Seattle,  they 
must  not  have  tried  too  hard  to 
push  25W  erp  through  some  of 
the  granite  hills  in  the  New 
England  area-  I  admit  we 
shouldn't  expect  commercial 
quality  coverage  from  the  run  of 
the  mill  15W  mobile  and  the 
restrictions  on  power  from  the 
machine  does  tend  to  make  one 
hang  up  the  mike  and  talk  to 
oneself.  (At  least  it's  full  quiet- 
ing), I  don't  want  superpower  but 
why  can  commercial  two-way 
repeaters  be  licensed  at  60-1 OOW 
out,  then  that  going  up  to  6-10 
DB  gain  antennas?  It's  only  a 
hobby  but  sometimes  it  counts 
for  more  than  that, 

Daniel  J^  Szymanski 
Ellsworth,  Maine 

TR-285  CONVERSION 
WANTED 

Thank  you  for  the  fetter  in- 
forming me  of  your  magazine 
shortly  after  I  received  my  Novice 
ticket  I  have  been  reading  73  for 
a  few  years  and  am  already  a 
subscriber.  In  my  opinion,  no 
other  magazine  can  compare  with 
the  quality  of  73,  I  am  now  a 
General  class  license  holder.  Re- 
cently I  acquired  a  few 
RT-285/URC-n  walkie-talkies 
for  243IVlHz  air  ,  emergency.  I 
would  like  to  convert  these  for 
use  on  the  220MH2  amateur 
band.  I  would  greatly  appreciate 
it  if  you  could  possibly  get  me  in 
touch  with  anyone  who  has  per- 
formed this  conversion  or  anyone 
who  could  get  me  a  schematic  of 
this  unit  Thanks  again  for  the 
best  magazine  for  radio  amateurs, 
and  three  cheers  for  Wayne 
Green! 

nk  you  for  your  assistance. 

George  Galloway 

P.O.  Box  2488 

College  Station  TX  77840 
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HP  6t6A  SIGNAL  GENERATOR:  Direct  reading  and 
direct  control  from  1.8  to  4,2  GHz,  The  HP  61 6A 

fea5ures  r1.5dB  calibraled  output  accuracy  from 
-7dBnn  to  -  12dBm.  The  output  is  directly  calibrated  in 
microvolts  and  dBm  with  continuous  monitoring.  Simple 
operation,  frequency  dial  accuracy  is  ±1%  and  stability 
exceeds  0.005%.r''C  change  in  ambient  temperature. 
Calibrated  attenuator  is  within  ±1.5dB  over  entire  out- 
put band.  50  ohm  impedance  unit  has  internal  pulse 
modulation  with  rep  rate  variable  from  40  Hz  to  4  KHz, 
vanable  pulse  width  (1  to  lO^sec)  and  variable  pulse 
delay  (3  to  300^sec).  External  modulating  inputs  in- 
crease versatility.  New  price  exceeds  $2000.00. 


I 


BALLANTINE  300H  VTVM:  The  300H  is  a  compact, 
conservatively  designed  instrument  for  applications 
where  high  accuracy,  low  maintenance  cost,  tong  lifet 
freedom  from  power  line  disturbarkces  and  simplicity  of 
operation  are  of  prime  imporlance.  Its  basic  accuracy  of 
2%  ot  reading  combined  with  calibration  stability  of  5000 
hours  and  high  sensitivity  of  SO^tV  in  the  null  detector 
mode  makes  the  300H  a  versatile  laboratory  tool.  It  is 
also  usable  as  a  40dB  gain  wide  band  amplifier.  Voltage 
range  is  300^ V  to  300V  with  frequency  range  from  10 
Hz  to  t  MHz,  input  impedance  of  2M0  shunted  by  1 5  or 
25pF  and  -10  to  +10  linear  dB  scale $130*00 


MILITARY  AN.UPM-1S  200  VOLT  PULSE 
GENERATOR:  A  portable,  general  purpose  pulse 
generator  set  used  for  testing  pulse  amplifiers  and  net- 
works, and  for  modulating  oscillators  in  field  and  depot 
maintenance.  It  generates  single  or  double  pulses  of 
variable  repetition  rate,  width,  amplitude,  separation, 
delay  and  rise  decay  time.  The  pulses  may  also  be 
synchronized  with  oscillators  or  other  instruments.  Out* 
put  rep  rate  is  externally  or  internally  variable  from  50  Hz 
to  10  KHz,  pulsewidth  variable  from  0.5  to  lOOpi  sec* 
onds.  amplitude  0.002  to  200  volts  and  calibrated  delay 
from  2  to  225/iSec.  An  extraordinary  value  . .  $75.00 


NEW  FLUKE  COUNTER  AT  BIG  CLOSEOUT  DIS- 
COUNT SALE-WHILE  THEY  LAST  $249.95:  The 

Fluke  1941 A  5  Hz  to  40  MHz  range  with  frequency, 
totalize  and  RPM  functions.  Big  6-digit  gas-discharge 
display  and  five  standard  gate  times.  The  input  sensitiv- 
ity is  40  mVrms  with  push-button  attenuator,  all  push- 
button  range  selection,  switchabfe  low  pass  filter.  Don'l 
miss  this  fantastic  never-lo-be-repeated,  nationally  ad- 
vertised offer.  One  year  full  warrentee  *  you  can't  lose. 
Fluke  1 941 A  Counter  ..............,.*...  .S249.95 
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TEXTRONIX  105  SQUARE-WAVE  GENERATOR; 

From  25  Hz  to  1  MHz  and  with  a  risetime  of  less  than 
20nsec  into  a  terminated  93  ohm  cable  -  the  105  will 
generate  up  to  15V  and  more  than  15mA  peak-to-peak. 
Precision  square  waves  over  the  complete  range  make 
the  105  a  perfect  instrument  for  testing  amplifiers  and 
other  test  instruments.  The  TECO  price  makes  it  even 
better  ......,,,.,.. ..,....,..  .S7S.00 

MILITARY  UPM-4A  TRANSPONDER  TEST  SET: 

Three  piece  unit  in  single  cabinet  includes  power  sup- 
ply, simulator  unit  and  oscilloscope  display  unit.  The 
UPM-4A  performs  many  measurements  on  radar 
equipment  operating  in  the  925  to  1 225MHz  range  in- 
cluding checks  on  decoding,  receiver  bandwidth  and 
frequency,  receiver  sensitivity,  pulse  counting,  pulse 
analysis  and  IFF  target  generators.  This  unit  sold  new 
for  nearly  $5000  but  at  TECO  its  cost  is  a  low.. $250.00 

MEASUREMENTS  MODEL  95  (MILITARY  VERSION 
SG-3)  STANDARD  FM  SIGNAL  GENERATOR: 

A  super  buy.  Perfect  for  the  Ham  using  the  220  MHz.  2 
or  6  meter  bands.  Frequency  range  is  50  to  400  MHz  in 
three  bands  and  a  :t0.5%  direct  reading  diaL  Output 
voltage  is  continuously  variable  from  0,1  to  100,000^V 
into  5011.  The  many  features  in  these  excellent  condi- 
tion instruments  make  this  the  TECO  buy  of  the 
quarter .,...-.. $475.00 


CAUTION:  THESE  INSTRUMENTS  ARE  SOLD  AS-IS.  WHILE  EVERY  ATTEMPT  IS  MADE  TO 
ASSURE  COMPLETENESS  AND  TO  DELIVER  AN  OPERATIONAL  INSTRUMENT,  THERE  IS  NO 
WARRANTY  IMPLIED  OR  STATED  EXCEPT:  "YOU  MAY  EXAMINE  THE  UNIT  FOR  TEN  DAYS  AND, 
IF  YOU  ARE  NOT  SATISFI  ED,  YOU  MAY  RETURN  FOR  FULL  CREDIT  PAYING  ONLY  THE  FREIGHT 
CHARGES".  EVERY  TECO  INSTRUMENT  IS  CONSIDERED  TO  BE  A  GENUINE  BARGAIN,  BUTTHE 
BUYER  SHOULD  HAVE  ACCESS  TO  COMPETENT  TECHNICAL  TALENTS  TO  MAKE  THE  PUP- 
.CHASE  PRACTICAL 

SEND  FOR  THE  UTEST    BARGAIN  HUNTER"  BROCHURE  ~  ITS  FREE! 
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SCIENTISTS/ENGINEERS 
MATHEMATICIANS/STUDENTS 

NOW .  .  .  there's  a  hand-held  electronic  slide  rule  that's  really 
affordable  .  ,  .  with  performance  features  equivalent  to  others  cost- 
ing much  more. 

Price:  $149.95 

Features 


Transcendental  functions  sin,  cos,  tan,  sin-^  cos-^ 
tan-1,  log  (common  logarithm),  In,  (natural  togarithm), 

Bk,  Xy 

Basic  functions  +.  ^i  ^'^t  x 

Additional  functions  v'x.  1  /x,  x^ 

Calculation  range:  1  x  10-99  and  (10-10-^)  x  10" 

Displays  up  to  10  digit  precision  for  mantissa  and 

2  digits  lor  exponent  plus  signs 

IT  key 

Factor  reversal  (X        Y)  key 

Light  to  indicate  radian  mode 

Separate  memory  key  for  storage  of  intermediate 

results  or  constants 

Change  sign  key 

Automatic  selection  of  floating  point  or  scientific 

notation  for  resuft  display 

Minus  sign,  overflow,  and  tow  battery  indicators 

Size:  6Wx3V2"  x  1-3.16" 

Power  system:  Ni  Cad  rechargeable  battery 

Weighs  10y2  ozs.  including  batteries 

Warranty:  One  year  parts  and  labor 

MADE  IN  U.S.A. 


•  \4  scientific  tunc  lions 
«     37  keys 

m     Trigonometric  functions  performed 

using  degree  or  radian  entry 
«     Algebraic  pfobfem  entry 

•  Solves  complex  problems  invotving 
up  to  twro  levels  of  parenthesjs 

•  Solves  pfoblems  m  minutes  ihal 
take  hours  with  a  slide  rule 

•  Single  function  keys  help  eliminate 
ambiguity  in  operation 

•  Performs  full  chain  calculations 
with  any  sequence  of  functions 

•  Error  and  low  battery  indtcators 

•  Separate  system  clear  and  clear 
entry  keys 

•  Accuracy  is  orders  of  magnitude 
better  than  slide  rule 

•  All  solid  state  electronics 

•  Biighl,  readable  solid  slate 
display  (light  emitting  diode) 

•  Oispiay  automatically  cuts  of^ 
aHer  inactive  period  —  extends 
battery  life 

»     Full  floating  decimal 

•  Operates  on  rechargeable 
batteries  or  AC  —  use  it  anywhere 


TECO 


a  subsidiary  of  Tucker  Electronics  Co. 

P.O.  BOX  1050  1717  S.  Jupiter  Rd.     GARLAND,  TX.  75040 

214—348-1560 
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NEW  RCA  METERS  AT  SPECIAL  TECO  SAVINGS 


UP  TO  15%  OFF  ON  ALL  B&K/DYNASCAN 
NEW  INSTRUMENTS 


—  CALCULATORS  — 

CORVUS,  BOWMAR,  MELCOR,  SINCLAIR  (WE  TAKE  TRADE-INS) 

—  CITIZENS  BAND  RADIO  — 

COBRA,  HY-GAIN,  MIDLAND,  E.  F.  JOHNSON,  &  OTHERS 

—  AMATUER  RADIOS  — 

GENAVE,  MIDLAND,  TEN-TEC,  HY-GAIN,  &  MANY  OTHER  MODELS 

—  ANTENNAS  — 

ANTENNA  SPECIALISTS,  CUSHCRAFT,  HY-GAIN,  ROHN.  CDE,  &  MORE 

—  NEW  TEST  EQUIPMENT  — 

B&K/DYNASAN,  LEADER.  PHILLIPS,  WESTON.  FLUKE,  RCA.  &  OTHERS 

—  USED  TEST  EQUIPMENT  — 

HEWLETT-PACKARD,  TEKTRONIX,  GENERAL  RADIO,  FLUKE,  &  OTHERS 

—  COMPONENTS  — 

WORKMAN.  G-C  (CALECTRO),  RCA,  GOLD  LINE,  &  MANY  MORE 

—  TECHNICAL  PUBLICATIONS  — 

SAMS'  BOOKS,  TAB  BOOKS,  ARRL  BOOKS,  HAM  RADIO,  73,  CO,  ETC. 


Dick  McDonald,  K5W0R 

CALL:  (214)  348-1560 

WRITE:  PO  BOX  1050,  GARLAND,  TEXAS  75040 


TECO     .  s™  „,  ..e,  ......  Cc. 

P.O.  BOX  1050  1717  S.  Jupiter  Rd.     GARLAND,  TX.  75040 

214—348-1560 
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Proven  Performance 

SOLID-STATE  160-10  METER  TRANSCEIVER 


1 


^ 


// 


ASK  THE  AMATEUR  WHO  OWNS  ONE 

AND  LEARN  WHY  ACTIVE  AMATEURS 

WORLD-WIDE  CHOOSE  YAESU 

THE  TOTAL  PERFORMANCE  LINE 


I    ^"  ^^  V^     a  subsidiary  of  Tucker  Electronics  Co. 
SURPLUS  TEST  EQUIPMENT  FOR  BARGAIN  HUNTERS 
P.O.  BOX  1050-A  322  KIRBY  ST.  GARLAND.  TX.  75040 


1 


1 


THE 


ultimate 


r 


Here  it  is,  the  FMer^s  dream,  a  fully 
synthesized  transceiver  that'll  cover  the 
entire  two  meter  band,  PLUS  a  built-in 
scanning  receiver  that'll  locate  any  repeater 
frequency  in  your  area  that's  in  use.  .  . 


$1495.00 


•  Frequencv  stabJIity  of  0.0005% 

•  BuiJt  in  lone  burst  and  PL  encoders  and 
decoders 

•  GuHMn  touch  tone  pad 

•  FuM  LED  Drgital  readout 

•  BuHtHH  S  Meter  also  serves  as  VSWR  bridge, 
power  output  meter,  battery  indicator,  deviation 
indicator  and  discriminator  meter 

•  Audio  output  4  waits  @  1  0%  THD 

•  Speaker  built-in  to  left  s*de  of  cabinet  for 
maximum  mobiie  reception 

•  Headphone  jack  for  noise-free  mobile  operation 

•  I  ndependeni  selectabte  priori  iv  channe* 

•  Built-in  Auto  CO 


o 


•  Temperature     range     from     —20      to     170^ 
Fahrenheit 

•  Size:  4'"  H  X  8"  W  X  TO*^  D  Weight:  10  pounds 

•  One    miftion    channels    (1000    Rec,    x    1000 
TransJ 


hear 


•  Operates  on  FM,  AM  or  Modulated  CW 

•  BuiJi-tn  DC  and  AC  power  supplies 

•  Frequency  range  ot  143.5  to  148.5  MH?  m  5 
kHz  increments 

•  Autoscan  m  5  kHz  steps  across  entire  band, 
with  adjustable  speed  and  frequency  Hmits 

•  Synthesizer  flextbilfty  that  otters  choice  of  600 
kHz  up  or  down,  1  MHz  up  or  down,  simplex, 
frequency  split,  or  any  nonstandard  split 
{programmable  J  all  from  a  single  function  switch 

•  Receiver  sensitivity  of  0.35  mV  for  12  dB 
SllSJADon  FM 

•  Dual  power  output  of  20  wans  or  5  watts 
across  entire  band 

•  Adiacen!  channel  rejection  (30  kHz)   100  dB 

minimum 

•  Image  spurious  and  intermodulation  (ElA)  80 
dB  minimum 

•  1  0  pole,  1  3  kHz  crystal  filter 


everything  ? 


140-175  MHz 

SYNTHESIZED  RECEIVER 


Now  nnonitor  every  channel  —  all  7000  of  them  —  all 
synthesized  —  equal  to  $14,000  worth  of  crystals. 
That's  right,  you  monitor  every  channel  from  140  to 
1  75  MHz.  Keep  track  of  police,  fire,  ham  and  marine 
frequencies.  Easy-to-read  thumbwheel  switches  set 
exact  frequency  down  to  10  kHz.  For  split 
frequency  or  off  channel  there  is  a  variable  +  or  —  5 
kHz  fine  tuning  control.  Tunable  front  end  auto- 
matically  changes  as  frequency  is  varied,  assuring 
phenomenal  ,5  microvolt  sensitivity.  Works  on  12 
VDC  or  1 17  VAC,  both  cords  suppJied* 


S399.00 


emergfit)cy 
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SYNTHESIZED  FM  TRANSCEIVERS 


EBC  144JR 


Priority  channel  is  functional  but  with  the 
added  plus  of  digital  read-out  of  frequency.  All 
the  offset  functions  operate;  thus,  if  the 
channel  is  a  repeater  with  standard  offsets,  key 
the  mike  to  lock  onto  that  channel  (with 
proper  xmitter  offset).  Of  course,  any  channel 
can  be  'Mocked  out'*  of  scan  sequence.  Those 
bright  yellow  LED  digital  readouts  make  night 
mobile  operations  a  dream. 


$199.00 


HEY!  This  is  like  two  transceivers  in  one! 
Fully  synthesized  covering  143.5  to  148.5  MHz  in 
5  kHz  increments.  Standard  600  kHz  offsets  up  or 
down  automatically.  Reverse  simplex  and 
frequency  split  allow  totally  independent  receive 
and  xmit  frequencies,  and  a  priority  channel  guard 
that  switches  you  back  to  it  as  soon  as  a  signal  is 
detected. 


$599.00 


•  Sensitivity  --  .25flV  for  1  2  d8  sinad,  .30flV  for 
20  dB  quieting 

•  20  watts  output 

•  Intermodulation,   spurious  and   image   60  dB 
minimum 

•  10  pole  xtal  filter 

•  Frequency  stability  -001% 

•  S-meter  speaker  built  in 

•  Independent  selectable  priority  channel 


I  iC-1#f  li, 


•  Scans  any  6  channels 

•  Indicates  offsets 

•  No  xtals  to  buy 

•  Locks  on  xmjtting  channel 

•  Easily  added  to  EBC  144  Jr. 

•  Room  for  options,  i.e.  tone  burst,  touch-tone 
pad,  PL  encoding 

•  Easy  reprogramming  of  channels 

•  Individual  channel  lockout 


'    ;    ■>    ■        6.9  4  0 

*«*fliHit  I  — 

*  .....*tir,V 


^  *»«« 


*  - ••• : 


Emergency  Beacon  Corp. 

15- AS  River  Street 

New  Rochelle,  N.  Y.    10801 

Please  send  me: 

OEBC-144  Si  495,00  (Si  50.00  dep) 

D  EBC-144  Jr.       S  599.00  {$  60.00  dep) 

10%  deposit  will  insure  early  delivery  and  guarantee  price. 


nEBC-145SA 
D  EBC-7000 


$199,00  (320 
$399.00  (S40 


00  dep) 
00  dep  J 


LJ  Payment  Enclosed 
t^Send  further  info. 


n  BankAmericard  No. 

a  Master  Charge  No. 

(Include  four  digit  No.  above  name.) 

Expires 


Name. 

St.  Address 
Citv_ 


State 


-Zip 
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WASHINGTON 
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Scot  Mountain 
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6JG-6.76 

QUEBEC 
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^WB^^ 
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wn7ADe 
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Arvida 
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Punt  Sound 
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VE2SP 
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6.346.94 

MM.t^€iatG 

WR7ACA 
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• 

Puget  Sound 
S^afdi 

6.2&6JB 
6.19^6.79 

VE2yV 
VE2RM 

Granby 
Mont  Rigaud 

6X8-7.54 
6.40-7/1  B 

"^ 

WR7ACD 

Seattle 

5X5-7.71 

444.00449.00 

K7P8U 

Seattie 

449.B&444.85 

VE2NY 

Rivieredu-Loup 

6.34-6,94 

UTAH 

yVR7AC£ 

Spokane 

B.  34-6.94 

VE2AT 

TroJs  Rivieres 

6.07  6.67 

!kJ   1    rlk  F  1 

WR7ACM 

Qgden 

6.22'GJ2 

WR7ACF 

Spokane 

6^28^6.88 
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VE1HI 

Charlotte  town 

6.346.94 
6  34-6  06 

WR7ACC 
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51fi[^5I52S 

44  9. 8  5-444  JS 

NOVIA  SCOTIA 

■^-^^  H  >■  ^^v 

WA7KZ0    SaII  Like  City 
VERMONT 

&,34^iJ4 

Wfl7ACL 

WR7AC0 
WR7ACU 

Spokane 
Taconia 

Tacoma 

B2 /52B^B3.2gO 
6.046X4 
6.16-6.76 

VE180 
VE7HR 

Bridgetovvn 
Fraser's  MounitBin 

6,46-7.06 
6.16XJ6 

6.28-6X8 

W1AB1 

Mt.  Killington 

67B^G.8S 

W€STVIRGIIUIA 

Gore 

0464 

444. 7^449.70 

^  T    ^*  *!■     f          »-     ■    ■    r 

Liverpool 

6.46-7X6 

W1K00 

Mt  Minifiild 

6-34-5.94 

WR8ABM 
WR8ACK 

Morgantown 
Weirton 

6.16-6J6 
6.34-6,94 

ONTARIO 

VIRGINIA 

WR8ABQ 

Whftlmg 

6.16XJ6 

VE3B0R 

Barrie 

6.25-6X5 

WR4AAG 

AtfiKtndria 

433.25427.25 

WISCONSIN 

VE3RS8 

BorlingioR 

7X1-7.21 

4397M31.75 

V  r  ■  V  ^m  \r  i  ■  M  ■ 

■^ 

VE3TAR 

Cobalt 

6.346X4 

WR4ABR 

Arlington 

6.316.91 

1iVR9ABV 

Lake  Geneva 

TUB     6.37  6X7 

6.46-6.94 

WR4ADZ 

Bull  Run 

6.37697 

634-6,94 

VE3NRR 

Deep  River 

6.347.06 

WR4ADV 

Chaiionesville 

G.2&'6.B8 

WR9A0G 

Superior 

44a6  25442,625 

VE3NDT 

London 

6.346.94 

WR4AAD 

Fairfax 

6.1S-6J9 

tiiv  n  ■  1 1  u  f 
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VE3QSH 

Osbiiva 

7J27.12 

WR4AFG 

Fairftx 

6.34-6,94 

WYUMInlb 

VE30CR 

Ottawa 

6.25-6X5 

WR4A8U 

LeKington 

6.01-6.G1 

K7KMT 

Casper 

6.346.94 

VE30SR 

Owtn  Sound 

6.346.94 

^p 

52X2  53.02 

444X&449.B5 

VE3KRA 

Peterbofough 

222.34223.94 

WR4ADY 

Lynch  burg 

6J4-G.94 

WA7KZC 

Cheyenne 

6.1 6-6  J6 

VE3YQT 

Thunder  Bay 

6.46JX6 

WB4QET 
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6.34^6,94 

fiJ86J4 

B.  10-6  JO 

VE3T0R 

VE3RPT 

TorortTo 
Toronto 

6.346J6 
6.46  6.94 

WR4AFE 

RoanQke 

128^.88 

CANADA 

52. 525- 52  J6 

WR4AEY 

Vienna 

222.34^223.94 

VE3T0X 

Toronto 

793^7.33 

WFI4AA0 

Wnhington  DX. 

6.19-6  79 

NEW  BRUNSWICK 

VE3TFM 

Toronto 

7,76-7.27 

WR4ABR 

Washington  D.C 

6.316,91 

VEtGH 

Moncton 

144.396- 145  JO 

222.38^223,98 

UVR4AFG 

Wsshington  D.C. 

6.34-6.94 

VE1VHF 

Moncton 

6.46706 

VE3UKW 

Toronto 

44B.30-443.30 

WR4AEY 

Washineton  DX. 

222.34223.94 

VE1PD 

Crabbe  Mt 

6JB-6J6 

44140-444.40 

WR4AAG 

Washington  OX. 

439J&^427,25 

VElKIVfT 

Kintore  IVlt 

6.46J,06 

VE3I1I 

Windsor 

6.40^7.06 

439.2M31.75 

VE11E 

Satni  Steph«n 

6.28^6.88 

449X0^147.06 
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STILL  ONLY  $1.50 
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73's  all  new  RFPFATER  ATLAS  is  a  must  for  every 
ham  on  2  Tneters,  There  are  2,500  repeaters  around  the 
world  (2,000  of  them  in  the  U.S.),  and  this  atlas  lists 
them  all!  Just  off  the  presses,  I  he  1975  edition  is  the 
most  up-to-date  Usting  you  can  buy.  And  monthly 
repeater  updates  in  the  73  newspages  makes  sure  that  it 
stays  that  way! 

As  part  of  our  continuing  fight  against  inflation^  we've 
held  the  price  down  to  1974  levels.  You  can  still 
purchase  this  invaluable  tool  for  JUST  SK50.  Isn't  it 
nice  to  know  that  there  are  a  few  places  left  where  your 
dollar  is  still  worth  something? 

LISTINGS  BY  STATE 
ORDER  TODAY! 


73  MAGAZINE  Peterborough.  N,H.  03458 
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REPEATER  OWNERS 


Don't  Take  Chances.  SENTRY  offers  custom  made  crystals  made  exactly 
to  your  specifications.  When  it  comes  to  crystals  for  your  repeater,  BUY  THE 
BEST -SENTRY. 


..f^::i:;'::-;^;xk::-;;::;^;-:;:?;=:fe 


■  ■:■.■■.'.  ".■"..' 


■:■ 
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REPEATER  USERS 

If  you  want  reliable  access  to  the  repeaters  in  your  area,  you  want  and 
need  SENTRY  CRYSTALS.  SENTRY  CRYSTALS  are  custom  made  for  your 
rig.  We  don't  stock  a  large  quantity  of  crystals  for  a  certain  frequency  and 
hope  you  can  tweak  them  to  frequency  in  your  rig.  We  do  offer  FAST  service 
on  crystals  made  especially  for  you  and  your  rig.  If  you  want  reliable, 
on-frequency  operation,  INSIST  ON  SENTRY. 


SENTRY  MANUFACTURING  COMPANY 

Crystal  Park,  Chickasha,  Oklahoma  73018 

— PHONE:    f405)   224-6780       

TW  X  -9 1 0  -830  -6425 
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ANNOUNCING 


Now  from  the  dasigner  of  the  world  famous  HCV  SSTV  equipment^  Dr.  James  Thomas^  WB4HCV, 
we  are  proud  to  announce  the  new  and  improved  HCV*2A  SSTV  Monitor.  This  monitor  is  similar 
to  that  produced  by  THOMAS  ELECTRONICS  onty  mudi  improved.  The  special  features  have 
now  been  patented  and  carry  U.S.  Patent  ^D  033468.  Be  watching  for  our  HCV*3KB  SSTV 
Keyboard  and  our  Hard  Copy  SSTV  copy  machine.  Call  or  write  us  for  complete  specifications  on 
the  HCV-2A.  24  hour  telephone  an^A/ering  service  and  personal  on  the  air  technical  assistance  from 
WB4HCV  if  needed,  to  better  serve  you. 

SPECIFICATIONS  HCV  2A  SSTV  MONITOR 
*6.25''  Diagonal  Screen. 

^Removable  Picture  Tube  Filter  for  added  viewing  flexibility. 
^Manual  Vertical  Trigger  Push-button  allows  re-start  of  scan  at  any  time. 
•Tuning  Meter,  instead  of  LED,  to  aid  tuning  in  of  SSTV  signaL 

•Noise  immunity  circuits  and  special  filtering  to  allow  for  excellent  "closed  circuit"  pictures  under 
high  noise  conditions.  Copy  pictures  with  3dB  or  less  signal  strength. 

•The  only  SSTV  Monitor  with  Transistors,  ICs  and  Op  Amps  mounted  in  plug-in  sockets  on  a  G-10 
glass  epoxy-gold  flashed  printed  circuit  board. 

*Built  in  1 15/230  V  50/60Hz  Power  Supply.  Fully  shielded  power  transformer. 
•CRT  {Picture  Tube)  bum  protection  and  sweep  failure  protection.  11-14  KV  adjustable  anode 
voltage  power  supply  provides  very  bright,  sharp  picture.  Special  CRT  phosphur  mix  allows  for 
black  and  white  picture,  with  neutral  density  filter  installed,  instead  of  the  usual  yellow.  Optional 
yellow/amber  filter  also  provided, 

•29  Transistors,  1 1  ICs,  30  Diodes,  Special  Phosphur  Mix  CRT. 

•Optional  Built  In  Fast  Scan  Viewfinder  allows  viewing  of  HCV-1B  Camera  or  similar  SSTV 
Camet^  fast  scan  sampling  rate  on  the  same  CRT  used  for  SSTV,  By  viewing  the  picture  in  real 
time,  the  camera  can  be  focused  and  set-up  instantly.  Eliminates  the  need  of  a  separate  fast  scan 
viewfinder  monitor.  Add  $95.00,  to  basic  HCV-2A  price  for  this  optional  feature  factory  installed 
or  purchase  the  HCV-70FSVFK  modification  kit  for  $69.95,  and  install  it  yourself. 
•Built  to  rigid  industrial  specifications  for  long  trouble  free  service.  Full  1  year  warranty-90  days 
on  CRT.  Printed  circuit  board  exchange  pro^^m  and  complete  service  department  available  if  ever 
needed.  On  the  air  technical  assistance  from  designer,  WB4HCV,  plus  24  hour  telephone  answering 
service  to  better  serve  our  customers, 

•Fully  meets  or  exceeds  all  currently  accepted  SSTV  standard s-World-wide. 

•Size:  153^"  deep,  14''  wide,  814"  high.  Weight  26  lbs.  Color:  Black  and  White  or  optional  2  tone 
gray  when  specified  —  no  extra  charge.  Aluminum  Cabinet. 

Regular  Price  $425,00.  Special  Introductory  Cash  With  Order  Price  $398.00.  (Note:  Credit  Cards 
pay  regular  price  $425.00 J  F.O.B.  Henderson viile,  Tennessee.  Five  ways  to  purchase:  Cash, 
C.O.D.,  Mastercharge,  Bank  Americard,  SEEC  financing  plan  (up  to  36  months).  HCV-2A  Monitor 
with  built  in  fast  scan  viewfinder  $493.00.  Regular  Price  $520.00, 


ACCESSORY  LIST 


Sony  TCI  tOA  Cassette  Tape  Recorder 

Grey  Scale  Calibration  Tape 

Pre- Recorded,  Call  Sign,  etc.  —  Specify 


Blank  Scotch  Brand  Tape: 


45  minute 
60  minute 


$134.95 
S5.00  Cassette 
S8.00  Cassette 
S2.00  Cassette 
S3. 00  Cassette 
$4.00  Cassette 


90  minute 
120  minute    $5.75  Cassette 

HCV70FSVFK  Fast  Scan  Viewfinder  Kit  HCV  2 A  S69.95 
Spare  Printed  Circuit  Board  HCV  2A  $1 75.00 


S4.00  Reel 
S7.00  Reel 
S3.75  5"  Rl 
$4,25  T'  RL 
$6.00  7"  Rl. 
$8.50  T'  Rl, 


If  you  need  something  not  listed  p!ease  call  or  write  us  for  price  and  delivery  infornnation. 


Sumner  Electronics 

6  En^.Co.inc. 


P.O.  BOX  572 

HENDERSONVILLE,  TENMESSEE  37075 

TELEPHONE:   615-8243235 
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ANNOUMCINO 


Now  from  the  designer  of  the  world  famous  HCV  SSTV  equipment,  Dr,  James  Thomas  WB4HCV, 
is  proud  to  announce  the  new  and  improved  HCV-1B  SSTV  Camera.  This  camera  is  simitar  to  that 
produced  by  THOMAS  ELECTRONICS  only  much  improved.  The  special  features  have  now  been 
patented  and  carry  U.S.  Patent  #)D-033471,  Be  watching  for  our  HCV-3KB  SSTV  Keyboard  and 
our  Hard  Copy  copy  machine  for  SSTV.  Call  or  write  us  for  complete  specifications  on  the 
HCV-1 B.  24  hour  telephone  answering  service  and  personal  on  the  air  technical  arista  nee  if  needed 
by  WB4HC  V,  to  better  serve  you, 

SPECIFICATIONS  HCV-1B  SSTV  CAMERA 
*%"%-%  Frame  Rate  Selector, 

^Positive/Negative  (Black  or  White  Badcground)  Color  Reversal. 
•Normal- Reverse  Horizontal  Deflection  Coil  Switch  (Mirror  Image  Reading). 

*The  Only  SSTV  Camera  With  Transistors,  ICsand  Op  Amps  mounted  in  plug-in  sockets  on  a  G-10 
glass  epoxy  gold  flashed  printed  circuit  board. 

*The  Only  ^TV  Camera  commercially  made  with  a  built-in  power  supply  for  115/230  V  50/60 
Hz,  which  does  not  produce  50/60  Hz  hum  bars  in  the  slow  scan  picture. 
*F1 .9-22  25mm  Cosmicar  TV  Lens  Supplied, 

^Fast  Stmn  (sampling  rate*5kHz  horizontal,  15/30  Hz  vertical)  rf  or  Video  output  for  viewing  fast 
scan  on  standard  TV  set-Channels  2-8  or  on  a  video  monitor  to  aid  as  a  focu^ng  aid  only  in  camera 
set-up,  etc.  ^ 

^Fast  scan  sampling  rates  also  available  for  connection  to  HCV  2 A  equipped  with  fast  scan 
viewfinder  modification,  which  displays  fast  sc^n  in  the  same  format  as  on  slow  scan,  except  in  real 
time,  to  allow  for  instant  focus  and  set-up  of  scene. 

*ALC  Option,  Automatic  Light  Control  may  be  added  if  desired.  This  optional  feature  allows  the 
operator  to  leave  the  iris  of  the  tens  at  one  F  setting  fall  the  v^y  open  if  desired),  as  the  camera 
will  adjust  itself  to  light  changes  automatically.  The  light  can  then  be  varied  on  the  scene,  thus 
eliminating  adjustment  of  the  lens  opening  or  the  camera  Contrast  control.  Auto/Manual  switch 
which  allows  the  operator  to  return  the  camera  to  normal  operation  when  ALC  is  not  being  used. 
Add  $40.00  to  basic  HCV-1 B  price  for  this  optional  feature. 
^Fully  meets  or  exceeds  all  currently  accepted  SSTV  standards-Worldwide. 

*Built  to  rigid  industrial  specif  ications  for  long  trouble  free  service.  Full  1  year  war  rant  y-90  days 
on  Vidicon  Tube,  Printed  Circuit  Board  exchange  program  and  complete  service  department 
available  if  ever  needed.  A  separate  lab  facility  is  also  available  which  is  Involved  in  making 
improvement  and  testing  out  new  designs  prior  to  production.  Modifications^  improvements,  etc. ^ 
are  sent  out  as  they  are  made.  On  the  air  technicat  assistance  from  designer,  WB4HCV,  plus  a  24 
hour  telephone  answering  service  to  better  serve  our  customers. 

^Size:  6"  wide,  8"  high,  1334''  long.  Weight:  12  lbs  (with  lens).  Color:  Black  &  White  or  Optional  2 
tone  Gray-No  extra  charge.  Aluminum  Cabinet. 

*48  Transistors,   14   ICs,  26  Diodes.   Industrial  Grade  7 735 A   Vidicon.  Regular  Price  $475.00. 
Special  Introdyctory  Cash  With  Order  Price  $452.00.  Note:  Credit  Cards  pay  regular  price  $475. 
F.O.B.    Hendersonville,   Tennessee*    Five  ways   to   purchase:   Cash,   C.O.D.,   Mastercharge,  Bank 
Americard,    SEEC    Financing    Plan    (up   to    36   monthsK    HCV^IB   Camera   with   built4n   ALC 
(Automatic  Light  Control)  ~  Special  Cash  Price  $492,00,  Regular  Price  $515.00. 


ACCESSORY  LIST 


Heavy  Duty  Tripod 
Lenses r   Cosmicar  TV 

#2514     25min  F  1.4-22 

#2519     25mm  Fl.9'22 

i^1219     12.5mm       Fl.9^22 
#Z9015  22.&90mm  fhb 
#504       75mm  Fl-4 


C-MounT 

C- Mount  Standard 
C-Mount  Wide  Angle 
C-Mount  Zoom  Lens 
C*Mount  Telephoto 
C'Mount  Macro  Close  up 


^514DH  25mm        Ft, 4-22 

#EX  C6  Extension  Tube  (close  up}  Kit  C  Mount 

Close  Up  Lens  for  2514  and  2519-  Specify 

#MC-1  Microscope  Adapter  C-Mount 

Spare  P.C  Board  for  HCV-1 B 


$  34.95 

$  40.00 
$  35.00 

$  60.00 
S375.00 
3136.95 
S  62.95 
$  15.95 
$  1495 
S  a95 
$195-00 


If  vou  need  sonneting  not  listed,  please  ca!I  or  write  us  for  price  and  delivery  information. 


Sumner  Electronics 

It  En6.  Co.inc. 


P.O.  BOX  572 

HENDERSONVILLE,  TENNESSEE  37075 

TELEPHONE:   615-824-3235 
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Peter  A.  Stark  K20AW 
1 96  Forest  Drive 
Ml  Kisco  NY  10549 


How^  To  Make 

Nicads  Behave 


Nicad  Care  -  A  to  Z 


Many  types  of  portable  gear  use 
nick  el-cadmium  rechargeable 
batteries  (Nicads).  Though  these  batteries 
last  a  long  time  if  properly  used  and  cared 
for,  abuse  them  and  you  will  find  that  they 
will  die  in  a  short  time.  Perhaps  this  article 
will  show  you  how  to  treat  them  right 

Nicad  Types 

Nicads  come  in  two  types,  vented  and 
sealed.  The  vented  types  usually  have  a 
liquid  electrolyte  and  therefore  have  to  be 
kept  upright.  During  normal  operation 
(charging  and  discharging)  there  are  gases 
generated  in  the  battery,  which  leak  out 
through  the  vent.  You  therefore  have  to  fill 
the  battery  periodically  with  de-ionized 
water  to  make  up  for  the  electrolyte  loss.  In 
this  respect,  these  vented  cells  are  similar  to 
the  common  lead-acid  batteries  used  in  cars. 
Sealed  Nicads,  on  the  other  hand,  can  be 
used  in  any  position  and  do  not  require  the 
adding  of  water  at  any  time.  They  also  have 
a  vent,  but  this  vent  Is  used  only  -as  an 
emergency  pressure  release  in  case  the  gas 
pressure  inside  gets  too  high  due  to  improper 
use.   Once    some   gas  escapes,  the  battery 


starts  to  dry  out  and  the  electrolyte  cannot 
be  replaced. 

Both  of  these  types  have  their  good 
points  and  bad  points.  The  sealed  cells  are^ 
of  course,  easier  to  use  in  portable  equip- 
ment since  you  can  turn  them  at  any  angle 
without  worry.  But  since  it  is  important  not 
to  generate  enough  gas  pressure  inside  to 
cause  venting,  the  sealed  Nicad  usually  has 
to  operate  at  lower  currents.  Vented  cells 
may  be  more  awkward  to  use,  but  they  can 
be  made  more  powerful  and  in  larger  sizes. 
Since  the  electrolyte  can  be  replaced  or 
added  to,  the  vented  cell  can  stand  more 
abuse,  larger  charging  and  discharging  cur- 
rents. In  fact,  a  common  application  of 
vented  Nicads  is  to  run  the  starter  motor  on 
large  aircraft  engines;  they  can  stand  tremen- 
dous currents,  and  are  usually  smaller  and 
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lighter  than  lead-acid  batteries  of  the  same 
electrical  capacity.  In  amateur  applications, 
of  course,  we  don't  need  such  large  currents, 
and  so  the  sealed  battery  Is  the  one  com- 
monly used.  This  article  will  cover  the  sealed 
type  only;  the  most  commonly  used  battery 
sizes  are  the  standard  AA,  C  and  D  sizes,  as 
well  as  a  few  special  purpose  types  such  as 
the  15V  batteries  used  In  Motorola  HT-220 
2m    rigs. 

I 

Nicad  Voltage 

Unfjke  the  voltage  of  a  standard  dry  cell, 
which  starts  high  and  steadily  decreases 
during  its  discharge,  the  voltage  of  a  Nicad  is 
remarkably  constant  during  its  service  life. 
Shortly  after  a  full  charge,  the  voltage  of  a 
Nicad  cell  may  be  as  high  as  1 ,45V  or  so,  but 
shortly  after  that  the  voltage  drops  dov^n  to 
somewhere  between  1,2  and  13V-  It  then 
stays  there  for  most  of  its  discharge  until, 
when  it  reaches  close  to  being  completely 
discharged,  the  voltage  suddenly  starts  drop- 
ping toward  zero.  When  it  reaches  some- 
where around  1  ;0  or  1  A  V,  depending  on  the 
manufacturer,  it  is  considered  discharged 
since  from  that  point  on  its  voltage  is 
considered  below  a  useful  level.  This  1,0  or 
IJ  V  level  is  therefore  useful  in  determining 
the  overall  charge  the  cell  can  store.  Note 
that  we  are  talking  here  about  a  single  Nicad 
cell,  in  a  battery  consisting  of  many  cells, 
the  total  voltage  would  then  be  the  sum  of 
all  the  cell  voltages.  In  this  discussion  we  are 
talking  only  about  a  s/ngle  cell. 

The  interesting  thing  is  that,  even  if  you 
completely  discharge  a  Nicad  down  to  OV,  as 
long  as  you  do  it  slowly  and  don't  keep  the 
load  on  for  too  long  afterward,  as  soon  as 
you  remove  the  load  the  cell  voltage  will 
start  climbing  again  to  somewhere  above  a 
•5V.  This  is  a  strictly  low-current  condition, 
since  any  load  placed  on  the  cell  at  this 
point  will  simply  bring  the  voltage  back 
down  to  zero  again.  But  it  is  a  simple,  useful 
test  of  a  cell.  As  long  as  an  open-circuit  cell 
has  at  least  .5V  or  more  across  it  after  you 
leave  it  sitting  for  a  while,  it  is  probably  not 
dead.  On  the  other  hand,  if  the  cell  voltage  is 
zero  even  under  open-circuited  condition, 
then  most  likely  the  cell  is  dead  and  no 
matter  how  much  you  try  to  charge  it  you 
won't  get  anywhere- 


Nicad  Capacity 

The  word  capacity  refers  to  the  total 
charge  that  the  battery  can  store  and  supply 
to  its  load  per  charging,  and  is  usually 
measured  in  ampere-hours  or  milliampere- 
hours.  For  example,  a  100A  Hour  battery 
{and  that's  big)  should  be  able  to  supply 
lOOA  to  a  load  for  one  hour,  10A  for  10 
hours;  or  lA  for  100  hours,  before  it  goes 
''dead."  This  is  a  simple  explanation,  but 
there  is  more  to  it  than  that. 

First  of  all,  the  faster  you  discharge  a 
battery  the  less  total  energy  you  get  out  of  it 
per  charge.  That  lOOA  hour  battery  we  are 
talking  about  here  might  deliver  1 OOA  for  an 
hour,  but  with  only  a  IDA  hour  load  it 
might  be  good  for  1 1  hours,  rather  than  only 
10,  At  a  lA  load  you  might  get  115  hours, 
rather  than  the  originally  assumed  100 
hours.  How  do  you  then  rate  this  battery  — 
lOOA  hours,  or  110,  or  115?  Different 
manufacturers  would  probably  use  different 
ratings. 

Most  manufacturers  use  discharge  times 
between  1  and  5  hours  for  their  ratings.  For 
example,  one  manufacturer  might  rate  his 
450mA  hour  AA  cell  as  being  good  for 
450mA  for  one  hour;  another  manufacturer 
might  make  a  slightly  weaker  cell  which  will 
only  deliver  450mA  for  50  minutes;  but 
since  it  might  deliver  9GmA  for  five  Kours, 
he  too  would  call  his  cell  a  450mA  hour  cell. 
It  all  depends  on  how  you  measure  it. 

Another  question  is,  "When  do  you  de- 
fine the  cell  as  discharged?"  This  brings  us 
back  to  that  1,P  or  1.1  V  level,  A  manufac- 
turer who  uses  1 .1 V  as  his  cutoff  in  figuring 
his  ampere-houf  rating  might  be  able  to 
squeeze  a  little  more  out  of  his  cell  if  he  let 
it  go  down  to  IV;  hence  he  is  giving  you 
more  than  the  guy  who  uses  IV  in  the  first 
place. 

Discharge  Current 

In  order  to  compare  different  size  cells 
with  each  otjier  in  terms  of  current  flow,  we 
use  something  called  '*C  rate."  The  C  rate  is 
a  charge  or  discharge  current  equal  to  the 
milliampcie-hour  or  ampere-hour  rating  of 
the  battery.  For  example,  for  that  450mA 
Hour  AA  cell,  the  C  rate  current  is  equal  to 
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450mA.  The  C  rate  current  for  a  1,2A  Hour 
D  cell  is  1 .2A,  and  so  on.  Then  a  cell  that  is 
discharged  at  its  C  rate  will  last  about  1  hour 
before  reaching  its  discharged  state,  assum- 
ing that  the  manufacturer  used  the  1  hour 
discharge  rate  in  figuring  his  cell  rating.  If 
the  manufacturer  uses,  say,  the  5  hour  rate, 
then  he  is  basically  using  a  C/5  (or  0,2C)  rate 
for  five  hours  of  discharging.  In  the  case  of 
the  450mA  Hour  AA  cell,  that  translates 
Into  90mA  (450/5  is  90,  or  .2  of  450  is  90, 
so  the  C/5  and  0,2C  notations  are  identical) 
for  a  period  of  5  hours. 

Then  the  amp-hour  or  mA-hour  rating  is 
approximately  equal  to  the  C  rate  at  which 
we  discharge  the  battery  times  the  number 
of  hours  that  the  battery  will  last  before 
going  discharged. 
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Fig.  2.  Simple  Nicad  battery  charging  circuit. 

But  we  have  to  be  somewhat  careful 
when  we  start  talking  in  terms  of  batteries 
rather  than  just  single  cells.  A  battery  is  a 
number  of  cells  connected  in  series  with  the 
intention  of  increasing  the  voltage.  But  since 
in  a  series  circuit  the  current  is  the  same 
throughout,  then  if  we  draw  a  current  of, 
say,  100mA  from  the  battery,  the  current 
through  each  cell  is  also  100mA.  In  other 
words,  each  cell  in  the  battery  is  being 
discharged  at  the  same  speed.  Therefore  we 
should  make  sure  that  all  the  cells  in  series 
are  of  the  same  size  and  type* 

But  even  then,  some  of  the  cells  may  be 
better  than  others.  That  means  that  the 
weaker  cells  will  reach  their  discharged  state 
earlier  than  the  stronger  cells,  since  all  of 
them  are  conducting  the  same  current. 
Therefore,  eventually  the  weakest  cell  will 
reach  OV.  If  we  were  to  disconnect  the  load 
at  this  time,  the  cell  voltage  would  even- 
tually drift  back  to  .5  or  more^and  no  harm 
would  be  done.  But  if  we  continue  to  draw 
current  from  the  battery,  this  weak  cell  will 
slowly  start  being  charged  by  the  stronger 
cells  —  but  in  the  opposite  direction  from  Its 
normal  polarity.  If  this  occurs  for  only  a 


short  time,  the  weak  cell  voltage  wilt  only  go 
negative  by  a  few  tenths  of  a  volt,  and  no 
harm  will  be  done.  But  continue  to  do  it  for 
a  longer  lime,  and  the  cell  voltage  becomes 
strongly  negative;  at  this  time  the  chemical 
reaction  in  the  cell  changes,  some  heat  and 
gas  is  produced,  the  cell  vents  to  the  outside, 
and  in  general  becomes  ruined.  Do  this  long 
enough,  and  some  of  the  other  weaker  cells 
go  the  same  route,  and  you  wind  up  with  a 
battery  which  has  some  good  cells  and  some 
bad  ones. 

The  moral  of  the  story  is  that  a  single  cell 
will  not  be  substantially  harmed  as  long  as  it 
is  discharged  slowly  enough  to  prevent  ex- 
cess gas  pressure  from  forming  inside,  even  if 
it  is  discharged  down  to  zero.  But  a  multi- 
cell  battery  can  have  some  of  its  cells 
seriously  damaged  even  though  its  total 
voltage  may  still  be  enough  to  operate  the 
equipment  it  is  connected  to.  Hence,  if  you 
build,  say,  a  1 2V  battery  out  of  1 0  AA  cells, 
you  cannot  really^  hope  to  get  all  450mA 
hours  of  use  out  of  it  all  the  time;  to  be  sure 
of  not  killing  the  battery  you  should  stop 
discharging  in  plenty  of  time  to  avoid 
exceeding  the  weakest  cell. 

The  problem  is  not  as  bad  with  a  collec- 
tion of  separate  cells  as  with  a  sealed  battery 
where  you  cannot  replace  a  cell  at  a  time. 
But  even  with  separate  cells  it  is  not  a  good 
idea  to  replace  one  eel!  at  a  time,  because 
having  a  few  good,  new  cells  in  the  battery 
just  increases  the  chance  that  someday  they 
will  kill  the  weaker  ones.  But  there  is  a  trick 
that  some  people  have  used  for  some  time 
with  supposedly  good  results:  In  a  multi-cell 
battery,  put  a  silicon  power  diode  (whose 
continuous  current  rating  is  at  least  equal  to 
the  maximum  load  current  you  wifl  draw) 
across  each  cell,  rei/erse-bmed  (i.e.,  cathode 
goes  to  the  positive  terminal  of  the  cell, 
anode  to  the  negative).  In  normal  operation, 
each  diode  is  reverse-biased,  and  so  draws  no 
current  But  if  one  of  the  cells  starts  being 
reverse-charged  by  the  rest  of  the  cells,  the 
diode  now  keeps  the  reverse  voltage  across 
that  weak  cell  from  going  above  about  0.7  V, 
the  forward  drop  across  the  diode.  This  not 
only  keeps  each  cell  from  being  deeply 
reverse  charged,  but  also  provides  a  current 
path  for  the  current  through  the  battery: 
Hence  as  you  start  getting  close  to  the  end 
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Tempo's  VHF  transceivers  offer 
commercial  performance  at  amateur  prices. 
Compare  these  transceivers  with  any  other 
available.  Compare  their  performance,  their 
quality  of  construction,  their  ease  of 
maintenance,  and  then  compare  prices.  Your 
choice  will  have  to  be  Tempo. 


TEmPOIimh 


So  much  for  so  little!  2  watt  VHF/FM 
hand  held.  6  Channet  capability,  solid 
state,  12  VDC,  144-148  MHz  (any  two 
MHz),  includes  1  pair  of  crystals, 
built-in  charging  terminals  for  ni-cad 
cells,  S-meter.  battery  level  meter, 
telescoping  whip  antenna,  interna! 
speaker  &  microphone.  $199.00 


TEMPO /CL 146 


The  CL-146  offers  operation  on  the  146  MHz  amateur  band.  The 
price  includes  a  microphone  power  cord,  mounting  bracket  and 
one  pair  of  crystals.  A  full  line  of  accessories  is  also  available. 

•  12  channel  capability    •  13  watts  or  a  power  savings  3  watts 

•  All  solid  state.  12  VDC  •  144  to  148  MHz  {any  two  MHz  with- 
out retuning)  •  Supplied  with  one  pair  of  crystals  •  RF  output 
meter,  S-meter,  receiver  detector  meter  •  Provisions  for  exter- 
nal oscillator    •  Monitor  feature    •  Audio  output  at  front  panel 

•  Internal  speaker    •  The  Price:  $299.00 


TEMPOICL220 


TEMPO 

VHF/UHF  Power  Amptifiers 

Solid  state  power  amplifiers  for  use  in 
most  land  mobile  applications.  Increase 
the  range,  clarity,  reliability  and  speed 
of  two-way  communications, 

VHF  (135  to  175  MHz) 


As  new  as  tomorrow!  The  superb  CL-220  embodies  the  same 
general  specifications  as  the  CL-146,  but  operates  in  the  fre- 
quency range  of  220-225  MHz  (any  two  MHz  without  retuning). 
At  S299.00  it  is  undoubtedly  the  best  value  available  today. 
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of  the  battery  charge,  and  one  cell  after 
another  slowly  goes  to  zero  and  then  to  a 
reverse  voltage,  the  total  battery  voltage  w^ill 
slowly  decay  towards  zero,  rather  than  take 
a  sudden  dive.  You  at  least  get  some  warning 
before  everything  goes  dead. 

While  discharging  cells,  by  the  way,  be- 
ware of  short  circuits  across  cells.  Nicads 
have  a  much  lower  internal  resistance  than 
even  dry  cells  —  on  the  order  of  a  fraction  of 
an  ohm.  That  means  that  an  accidental  short 
circuit  may  easily  draw  currents  on  the  order 
of  10,  20,  even  50  amperes,  from  relatively 
small  batteries.  In  other  words,  it  is  easily 
possible  to  get  discharge  rates  of  IOC,  20C 
and  more.  There  will,  of  course,  be  a  lot  of 
battery  heating,  which  in  general  is  not  good 
for  battery  life. 

Temperature  Ranges 

A  Nicad  can  be  stored  in  a  wide  tempera- 
ture range^  from  ^O^F  to  +122''F,  almost 
indefinitely.  Though  it  may  eventually  self- 
discharge  through  leakage,  it  can  be  re- 
charged again  with  no  harm.  During  dis- 
charging, however,  the  internal  resistance 
rises  at  low  temperatures  and  so  the  battery 
becomes  less  efficient  below  about  -4  F, 
though  it  can  be  discharged  below  that 
temperature  as  long  as  the  discharge  current 
is  low.  At  the  high  end  it  can  be  safely 
discharged  at  temperatures  as  high  as  V04*^F, 
though  at  higher  discharge  rates  there  may 
be  enough  internal  heating  to  increase  the 
internal  temperature  above  that  point,  in 
which  case  damage  might  occur 

But  the  most  restrictive  is  the  tempera- 
ture during  charging.  As  we  will  see  in  a 
moment,  charging  the  battery  produces  gas; 
there  is  an  internal  chemical  reaction  which 
is  supposed  to  absorb  that  gas,  but  this 
reaction  does  not  work  well  at  low  tempera- 
tures. Hence  charging  should  not  be  done 
below  about  41  °F,  nor  should  the  tempera- 
ture get  above  104^F.  However,  keep  in 
mind  that  these  higher  temperatures  have 
other  side  effects  —  cells  discharge  faster  at 
the  higher  temperatures,  and  charging  is  not 
as  efficient,  this  means  it  takes  longer  to 
charge  to  a  given  level  at  higher  tempera- 
tures, and  in  fact  it  may  not  be  possible  to 
charge  the  battery  to  its  full  capacity  at  all. 

The  message  is  that  room  temperature  is 


best  for  Nicads,  Try  to  avoid  very  high  or 
very  low  temperatures,  and  especially  stay 
away  from  tow  temperatures  during  charg- 
ing. 

Charging  Nfcads 

Here  we  finally  get  to  the  important  stuff 
everyone  wants  to  know.  Why  do  some 
Nicads  require  charging  for  14  to  16  hours, 
while  others  can  be  charged  in  3  hours  or 
less?  Here's  the  scoop. 

First  of  all,  to  charge  a  Nicad  you  always 
have  to  put  more  in  than  you  get  back  out, 
usually  about  50%  more.  For  example,  to 
charge  a  1 A  hour  cell  you  have  to  put  into  it 
1 .5A  hours;  to  charge  a  450mA  hour  AA  cell 
you  have  to  put  in  about  675mA  hours. 
Thus  the  normal  method  of  charging  a 
450mA  hour  AA  cell  is  to  charge  at  45mA 
for  14  to  16  hours,  which  works  out  at 
somewhere  near  675mA  hours.  For  that 
battery,  45mA  works  out  as  0.1  C;  most 
Nicad  manufacturers  say  that  the  best  way 
of  charging  their  cells  is  at  OJC  for  14-16 
hours,  which  works  out  to  somewhere  be- 
tween 1.4  and  1-6  times  their  normal  dis- 
charge capacity.  Another  way  of  looking  at 
this  is  that  about  2/3  of  the  charge  you 
pump  into  the  cell  is  stored  for  later  use, 
while  the  remaining  1/3  Is  wasted,  usually  in 
the  form  of  heat. 
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Fig.  3.  Actual  charger  for  Nicad  batteries. 

But  charging  al  0.1  C  for  roughly  1 5  hours 
is  not  the  onfy  way  to  charge  that  cell. 
Remembering  the  total  amount  of  charge 
you  have  to  put  into  the  ceH,  fF  YOU  ARE 
CAREFUL  AND  KNOW  EXACTLY  WHAT 
YOU  ARE  DOING  you  might  be  able  to 
charge  at  half  that  rate  for  twice  as  long,  or 
perhaps  twice  that  rate  for  half  as  long,  etc. 
Thus  a  C  rate  charge  for  V/i  hours,  or  0.5C 
rate  for  3  hours,  or  a  0.05C  rate  for  30 
hours,  all  put  the  same  charge  back  into  the 
battery.  But  before  you  jump  to  conclusions 
and  run  off  to  build  your  new  INSTA- 
CHARGER,  read  on.  Lei's  go  back  to  look 
at  ihat  1/3  of  the  charge  that  gets  wasted. 
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As  you  charge  the  cell,  about  2/3  of  the 
charge  you  are  putting  in  is  spent  doing 
useful  work  —  in  a  chemical  reaction  which 
results  in  energy  being  stored  in  the  cell.  The 
other  1/3  is  wasted  in  useless  side  reactions, 
such  as  generating  oxygen  gas  at  the  positive 
plate.  The  positive  plate,  however,  is  also 
supposed  to  be  oxidizing  one  of  the  active 
chemicals  at  the  same  time,  and  this  oxygen 
gas  generation  is  competing  for  the  available 
oxygen  with  the  oxidizing  process.  At  nor- 
mal charge  rates  there's  enough  oxygen  in 
the  solution  for  both  processes,  and  so  no 
harm  is  done^  since  the  amount  of  gas 
produced  is  very  small.  But  at  very  low 
charge  rates  (0,01  C  or  less)  there  simply  isn't 
enough  energy  being  poured  in  for  both^  and 
the  gas  generation  wins  out.  Hence  most  of 
the  "charging**  really  isn't  doing  any  charg- 
ing at  all;  it's  just  pushing  some  atoms  back 
and  forth  in  the  solution.  Thus  charge  rates 
below  about  0,01  C  are  useless;  that  450mA 
hour  A  A  cell  would  not  soak  up  much 
charge  at  a  current  of  4,5mA  (0,01  C)  for 
150  hours. 

Now,  what  happens  to  all  that  oxygen 
gas?  Fortunately^  the  gas  slowly  finds  its 
way  to  the  negative  plate  where  it  slowly 
undergoes  another  chemical  reaction  and  Is 
converted  back  into  useful  stuff.  During  this 
conversion  some  heat  is  also  generated  at  the 
negative  plate.  In  this  way  the  excess  charge 
put  into  the  cell  is  simply  wasted  as  heat. 
This  fs  lucky,  since  otherwise  the  gas  pres- 
sure inside  would  build  up  to  the  point 
where  the  safety  vent  would  have  to  open  to 
prevent  an  explosion. 

But  if  you  generate  oxygen  gas  too  fast  it 
won't  move  over  to  the  negative  plate  and  be 
absorbed  fast  enough,  and  the  pressure  will 
build  up  fast  In  an  effort  to  combat  this 
problem,  it  is  possible  to  make  the  negative 
plate  larger  than  normal,  which  helps  to 
reduce  this  danger  but  wastes  space.  Now  we 
are  ready  to  take  a  look  at  what  happens 
when  you  charge  a  Nicad  faster  than  the 
recommended  14-16  hours. 

The  faster  you  charge^  the  more  oxygen 
you  generate.  As  long  as  the  battery  isn't 
fully  charged,  though,  the  amount  of  oxygen 
isn't  too  large.  Since  the  negative  plate  is 
usually  a  little  oversize  anyway,  you  can 
take  advantage  of  this  safety  factor,  I  have 


charged  small  AA  cells  (450mA  hours)  at 
0.5C  and  even  IC  rates  for  five  or  ten 
minutes  when  they  had  discharged  com- 
pletely, and  I  wanted  to  get  my  2m  FM  H-T 
back  on  the  air  fast,  BUT  YOU  MUST  NOT 
OVERCHARGE!//  I  did  it  only  when  I 
knew  the  battery  was  completely  discharged, 
and  even  then  I  was  careful  not  to  do  it  too 
long.  It  is  probably  safe  to  use  a  IC  rate  on  a 
comp/ete/y  discharged  battery  for  perhaps  a 
half  an  hour  or  three-quarters  of  an  hour, 
but  anything  beyond  that  is  foolhardy.  (By 
making  the  negative  plate  really  large,  it  is 
possible  to  absorb  the  oxygen  gas  extremely 
fast.  Batteries  with  charge  rates  as  high  as 
20C  (five  minutes  for  a  complete  charge) 
have  been  built.  But  a  normal  celt  will  be 
damaged  by  anything  above  IC  rate.) 

Once  again,  YOU  MUST  NOT  OVER- 
CHARGE at  these  higher  charge  rates.  Re- 
member, while  you  are  still  charging  a 
battery  that  is  not  quite  up  to  full  charge, 
1/3  of  the  charge  you  pour  in  is  spent 
generating  oxygen  gas  and  heat.  Once  the 
battery  is  fully  charged,  almost  a//  the  charge 
current  is  spent  generating  gas  and  heat.  The 
pressure  and  temperature  can  rise  very  fast, 
At  a  C  rate  charge  the  pressure  can  go  up  at 
a  rate  of  over  3  psig  per  minute,  with  the' 
temperature  rising  at  almost  10°F  per 
minute.  It  takes  just  a  few  minutes  to  double 
the  pressure  and  get  really  hot  inside.  These 
factors,  combined  with  the  fact  that  at  fast 
charge  rates  (IC  and  better)  the  charging 
becomes  more  efficient  (you  need  only 
overcharge  by  20%,  rather  than  by  50%  as  at 
lower  charge  rates),  which  means  that  you 
can  get  to  the  fully  charged  state  faster  than 
you  expect  and  really  do  a  lot  of  damage  in 
a  very  short  time. 

This  is  why  most  manufacturers  specify  a 
charge  rate  of  0,1  C  for  their  cells.  These  cells 
are  designed  to  allow  overcharging  at  a  OJC 
rate  almost  forever.  The  negative  plate  is  big 
enough  to  absorb  the  gas  and  the  tempera- 
ture does  not  rise  high  enough  to  do  damage. 
Hence  a  0,1C  rate  charger  is  safe,  since  if 
you  forget  to  remove  the  battery  after  14  to 
16  hours,  you  will  still  not  damage  the  cell 
even  though  you  are  overcharging  it. 

But  as  soon  as  you  go  above  a  OJC 
charge  rate  YOU  MUST  NOT  OVER- 
CHARGE. There  are  only  two  safe  ways  of 
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fast  charging  a  cell  —  either  knowing  ahead 
of  time  exactly  how  much  charge  there  is 
remaining  and  then  carefully  timing  your 
charging  to  make  sure  you  don't  exceed  the 
fully  charged  state,  or  else  building  some 
sort  of  over-charge  detector. 

There  is  no  simple  way  of  telling  how 
much  charge  is  remaining  in  a  cell;  the  only 
time  you  can  be  reasonably  sure  is  if  you 
know  that  the  cell  is  completely  discharged. 
But  even  then,  beware  —  in  a  multi-cell 
battery  you  might  think  the  battery  is 
discharged  when  in  fact  some  of  the  cells  are 
stil!  right  up  there.  Fast  charge  this  battery, 
and  one  or  more  cells  (the  good  ones)  will  be 
overcharged  before  you  know  it.  This  is  why 
I  limited  my  1 C  and  0,5C  rate  charges  of  my 
H-T  batteries  to  five  or  ten  minutes.  I 
couldn't  be  sure  of  the  state  of  the  indiv- 
idual cells,  since  they  are  sealed  inside  the 
battery  and  I  can't  check  them  individually. 

Similarly,  there  is  no  simple  way  of 
building  an  over-charge  detector.  Unlike  an 
automobile  lead-acid  battery  whose  voltage 
rises  at  the  end  of  charge,  the  NIcad  cell 
voltage  does  not  rise  enough  at  the  end  of 
charge  to  be  a  sure  .fire  indicator.  Cell 
voltage  during  charging  depends  on  many 
factors,  including  cell  temperature.  The  vol- 
tage would  go  up  slightly  during  charging, 
except  that  as  the  temperature  goes  up  this 
makes  the  voltage  go  down  again.  In  other 
words,  a  voltage  detector  is  not  a  safe  way  to 
avoid  overcharging. 

The  only  safe  way  of  checking  over- 
charging is  to  monitor  either  cell  pressure  or 
cell  temperature.  Pressure  is  the  better 
method,  but  that  requires  putting  some  sort 

of  strain  gauge  or  other  pressure  detector 
into  the  cell,  sealing  it,  etc.,  which  makes  it 
impossible  to  add  it  afterward.  It  is  strictly  a 
factory  operation.  Moreover,  monitoring  just 
one  cell  in  a  battery  is  not  safe  unless  you 
carefully  grade  the  cells  ahead  of  time  and 
put  only  matched  cells  into  the  battery.  All 
of  these  make  the  pressure- type  over-charge 
detection  batteries  expensive. 

By  far  the  most  common  method  of 
over-charge  detection  is  a  temperature  sensor 
such  as  a  bimetal  strip  or  thermocouple, 
mounted  inside  the  battery  in  contact  with 
one  or  more  cells.  Since  the  detector  is  not 


actually  inside  a  cell  there  are  no  problems 
of  leakage  and  sealing.  The  fast-charger  is 
then  built  to  charge  at  a  high  rate  until  the 
temperature  starts  to  rise,  or  reaches  some 
maximum  value,  at  which  time  the  charger 

either  turns  itself  off,  or  more  likely  sets 
!t:>clf  to  a  lower  charge  rate.  This  low  charge 
rate,  called  a  trickle  charge,  is  often  used  to 
keep  the  battery  from  discharging  if  left  in 
the  charger  for  a  long  time  afterward.  In 
cheaper  systems^,  the  temperature  detector, 
being  not  as  accurate,  turns  off  the  fast 
charge  before  charging  is  actually  completed, 
and  then  the  charger  reverts  to  a  0 J  C  rate  to 
complete  the  process. 

In  any  case,  you  might  be  able  to  add 
such  a  temperature  detector  to  a  single  cell, 
but  adding  it  to  a  multi-cell  battery  might  be 
difficult.  You  might  also  have  some  trouble 
calibrating  the  system,  as  the  type  of  case 
has  a  lot  to  do  with  how  high  the  tempera- 
ture gets  inside.  In  short,  it  is  not  really 
practical  to  build  a  fast-charger  for  an 
ordinary  Nicad,  that  being  a  job  best  left  to 
the  factory. 

The  various  charge  rates  are  usually  classi- 
fied as  follows: 

Trickle  charge  -  0.01  C  through  0.03C 

Normal  (**overnight*^)  charge  —  0.05C 
through  OJC 

Quick  or  rapid  charge  —  0;2C  through 
0.5C 

Fast  charge  —  IC  and  up 

The  trickle  and  overnight  chargers  are 
usually  very  simple,  consisting  of  just  a  few 
parts.  Fast  chargers  are  complicated  since 
they  have  over-charge  detectors.  Quick  or 
rapid  chargers  can  be  either^  since  it  is 
possible  to  build  a  Nicad  so  it  can  contin- 
uously withstand  overcharge  rates  as  high  as 
0.2C  or  0.3C,  so  a  simple  charger  can  be 
used. 


Simple  Nicad  Charging  Circuit 

In  all  of  the  methods  discussed  above,  it 
is  important  to  control  the  charge  current. 
Nicad  chargers  are  generally  constant  current 
chargers,  where  the  circuitry  is  chosen  so 
that  the  charging  current  is  relatively  con- 
stant regardless  of  the  condition  of  the 
Nicad.    This    is    quite    different   from    the 
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ordinary  lead-acid  charger  which  is  more  of  a 
constant  voltage  charger. 

The  difference  in  methods  is  important 
because  it  limits  your  choice  of  charging 
circuits.  In  a  lead-acid  battery,  the  battery 
voltage  gradually  rises  as  you  charge  the 
battery,  starting  at  somewhere  below  12V 
(for  an  ordinary  auto  battery)  when  the 
battery  is  only  slightly  charged,  and  finally 
reaching  about  13.8V  or  so  when  the  battery 
is  fully  charged.  Hence  the  circuit  of  Fig.  1, 
would  be  a  fairly  good  1 OA  charger  for  a  car 
battery.  When  the  battery  voltage  is  slightly 
under  12V^  the  voltage  across  the  0.20 
resistor  is  about  2V,  and  so  the  current  is 
lOA.  As  the  battery  charges  its  voltage  goes 
up,  so  that  the  voltage  drop  across  the  0.20 
resistor  drops,  and  therefore  the  current 
drops.  Eventually,  the  charge  current  slowly 
drops  to  zero  as  the  battery  voltage 
approaches  13.8V.  {Of  course,  a  well- 
regulated  13,8V  source  capable  of  delivering 
lOA  is  expensive^  so  this  is  not  a  practical 
circuit,  but  it  would  work,)  The  only  reason 
it  works,  though,  is  that  the  lead -acid 
battery  voltage  is  pretty  well  defined,  and 
keeps  going  up  as  the  battery  becomes  more 
charged. 

The  trouble  with  the  circuit  is  that  the 
charging  current  depends  greatly  on  the 
difference  between  the  regulated  voltage  and 
the  battery  voltage;  if  for  any  reason  the 
battery  voltage  should  drop,  the  current 
would  go  up.  But  this  is  exactly  what 
happens  in  a  Nicad,  When  the  Nicad  be- 
comes fully  charged,  it  starts  heating  up. 
This  heat  makes  the  battery  voltage  drop.  In 
a  constant  voltage  charger,  this  would  in- 
crease the  charge  current  further,  leading  to 
more  heating.  More  heating  leads  to  more 
current,  and  first  thing  you  have  is  thermal 
runaway! 

For  this  reason  you  need  a  circuit  whose 
charge  current  is  independent  of  the  battery 
voltage.  You  could  use  some  sort  of  a 
current  regulator,  but  the  easiest  way  is  to 
start  with  a  power  source  whose  voltage  is  at 
least  twice  the  Nicad  battery  voltage  and 
then  drop  the  excess  voltage  in  a  large  series 
resistor.  The  larger  the  initial  source  voltage 
in  relation  to  the  battery  voltage,  the  more 
the  current  stays  constant  (for  example, 
Motorola  chargers   for   their   H-T  batteries 


start  with  over  100V  to  charge  a  15V 
battery).  The  resulting  circuit  is  similar  to 
Fig-  2-  By  the  way,  this  explains  why  you 
cannot  safely  charge  a  12V  Nicad  from  the 
1 2V  car  battery. 

To  give  you  an  example  of  an  actual 
charging  circuit  similar  to  Fig.  2,  I  will 
describe  a  charger  I  use  for  a  12V  battery 
made  up  of  ten  450mA  hour  AA  cells  in 
series.  1  use  a  0/IC  charge  rate  of  45mA, 
using  a  small  adjustable  dc  power  supply  as 
my  power  source.  1  use  a  330S7  1W  resistor 
in  series  with  the  battery.  At  the  specified 
charge  current  of  45mA,  the  voltage  drop 
across  the  330O  resistor  is  15V;  I  therefore 
adjust  the  power  supply  to  provide  27V 
output  (1 5  plus  1 2).  The  power  supply  has  a 
voltage  meter  and  an  adjustment  pot,  but  no 
current  meter;  however,  nocun'ent  measure- 
ment is  really  needed  with  this  system,  as 
the  current  is  automatically  set  by  the  series 
resistor. 

The  voltage  source  for  charging  Nicads 
need  not  be  pure  dc,  but  can  also  be 
rectified  unfiltered  dc  from  either  a  half- 
wave  or  full -wave  rectifier.  Since  most  small 
Nicads  of  the  type  used  in  amateur  portable 
gear  require  small  charging  currents  half- 
wave  rectifiers  with  no  filtering  are  perfectly 
suitable.  Fig,  3  shows  a  typical  charger 
circuit  operating  from  rectified  ac. 

In  order  to  show  how  to  design  this 
circuity  let's  pick  a  typical  case.  Suppose  you 
want  to  charge  a  6V  battery  consisting  of 
five  1 .2 A  hour  D  cells  in  series.  The  capacity 
of  this  battery  is  U2A  hours,  and  so  the 
OJC  charge  rate  will  be  1 20mA* 

First  we  pick  a  suitable  transformer.  We 
need  one  that  will  provide  at  least  twice  the 
voltage  of  the  battery,  A  12.6V  transformer 
looks  at  first  glance  as  though  it  might  work, 
but  if  you  look  up  the  average  voltage  of  a 
half-wave  rectified  sine-wave  in  a  textbook, 
you  discover  that  it  is  only  about  45%  of  the 
rms  value  (actually,  it  is  about  32%  of  the 
peak  value,  which  works  out  to  the  same 
thing).  Hence  the  average  voltage  of  the 
rectified  sine-wave  will  be  only  about  6V  — 
hardly  twice  the  battery  voltage  of  5V.  So 
let's  pick  a  larger  transformer  —  how  about  a 
24V  lA  transformer?  (Of  course,  a  500V 
transformer  would  work  real  well  in  a 
constant  current  supply,   but  heaven  help 
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you  if  you  accidentally  touch  the  charger 
output  leads  while  no  battery  is  connected 
to  it.  Keep  the  transformer  voltage  reason- 
able.) 

Now  pick  a  suitable  pilot  lamp.  We  want 
a  lamp  which  will  light  dimly  at  the  charge 
current,  and  whose  voltage  rating  is  less  than 
the  amount  we  need  to  drop  between  the 
transformer  output  and  the  battery.  The 
lamp  actually  serves  several  functions.  If  we 
should  accidentally  short  tfie  charger  output 
leads,  the  lamp  will  light  brightly  to  warn  us 
and  will  perhaps  act  as  a  fuse  as  welL 
Second,  it  lights  only  if  the  battery  is 
properly  connected.  If  there  is  a  bad  connec- 
tion, the  lamp  will  not  light  and  if  we 
connect  the  battery  backward,  the  lamp  will 
light  very  brightly-  Finally,  if  the  battery  is 
open  or  shorted,  the  lamp  will  tell  us  that 
too.  In  this  case  a  47  bulb  may  be  a  good 
choice  since  it  is  rated  at  63V  and  150mA. 
It  should  light  quite  well  at  1 20mA,  and  will 
drop  about  6V  in  the  process. 

Finally  we  need  to  select  a  value  for  R 
which  will  drop  the  rest  of  the  excess 
voltage.  Calculating  its  value  is  not  easy, 
since  the  charging  current  flows  in  short 
bursts  and  also,  the  lamp  resistance  is  not 
constant  Hence,  the  best  way  is  trying 
different  values  until  we  get  one  that  pro^ 
duces  the  right  current.  We  want  to  start 
with  higher  resistances  than  required  and 
work  downward  so  as  to  avoid  real  large 
currents.  As  a  first  approximation  we  just 
assume  that  the  transformer  is  providing 
24V  {which  gives  us  a  good  safety  factor),  of 
which  we  drop  6V  in  the  lamp  and  5V  in  the 
battery,  leaving  13V  for  the  resistor.  Ohm*s 
law  then  says  that  R  should  be  108O  as  a 
starting  value.  Merely  experiment  with 
various  resistors  (using  a  series  milllammeter) 
until  you  get  one  that  provides  the  right 
amount  of  current.  Once  you  get  the  right 
value  you  can  put  in  a  switch  and  a  second 
resistor  of  a  larger  value  which  will  provicje  a 
O.OIC  rate  for  trickle  charging-  In  each  case, 
use  the  equation  P=I^R  to  check  the  power 
dissipated  in  the  resistor  and  make  sure  to 
use  one  with  a  high  enough  power  rating- 
One  last  comment  and  warning:  The 
charger  circuit  here  will  work  for  single  cells, 
and  will  work  also  for  multi-cell  batteries tfs 
long  as  all  cells  in  the  battery  are  connected 


in  series,  are  of  the  same  capacity  rating  and 
are  all  in  roughly  the  same  discharged 
condition.  You  cannot  charge  dissimilar  cells 
in  series,  cannot  charge  new  and  old  cells  in 
series  and  cannot  charge  cells  in  paralteL  If 
you  want  to  charge  several  different  cells  at 
the  same  time,  you  can  share  the  same 
transformer  and  rectifier  among  them,  but 
each  cell  must  have  its  own  pilot  light  and 
series  dropping  resistor. 

Reconditioning  a  Nicad  Cell 

As  mentioned  earlier,  deeply  discharging 
a  Nicad  cell,  even  down  to  zero  volts,  will 
not  really  harm  it  as  long  as  it  is  not  done  at 
an  excessive  current  load,  (This  is  not  true  of 
multi-cefl  batteries,  since  the  weaker  cells 
wil!  then  be  reverse -charged  and  seriously 
damaged).  In  fact,  an  occasional  deep  dis- 
charge may  even  be  good  for  a  Nicad  under 
some  conditions. 

This  IS  because  a  Nicad  cell  has  a  sort  of 
"memory/*  If  you  repetitively  use  it  in  a 
certain  way,  day  after  day,  the  Nicad  starts 
to  remember  that  and  acts  accordingly. 
Specifically,  It  works  like  this.  Suppose  you 
have  a  Nicad  whose  capacity  is  such  that  you 
can  power  a  monitor  receiver  from  it  for  10 
hours  per  charge.  But  you  get  into  the  habit 
of  using  the  receiver  only  4  hours  a  day  and 
then  charge  the  battery  for  eight  hours  each 
night  at  OJC.  After  a  while  the  Nicad  starts 
to  behave  as  though  it  only  has  enough 
capacity  for  four  hours  of  operation.  This  is 
because  only  40%  of  its  capacity  is  used  each 
day,  with  the  remaining  60%  of  its  chemicals 
lying  idle.  If  one  day  you  needed  it  for  five 
hours  of  use,  you  would  find  that  the 
battery  dies  after  4  hours. 

To  destroy  this  ** memory*'  and  bring  the 
cell  back  to  its  full  capacity,  you  simply 
deeply  discharge  it  down  to  zero  volts  one  or 
two  times  (slowly  -^  don't  exceed  a  rate  of 
0.5C  or  so,  to  avoid  excessive  heating), 
followed  by  a  full  charge  at  O.lCeach  time, 

A  similar  operation  would  work  for 
multi-cell  batteries,  except  that  you  must 
discharge  each  cell  separately  to  prevent 
reverse-charging  the  weaker  cells.  This  is  easy 
if  you  have  a  multi-cell  battery  made  up  of 

separate  AA  cells  or  some  other  standard 
cells;  but  it  is  difficult  to  do  for  sealed 
batteries.    I   have  used  a  reconditioning  jig 
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ST.    LOUIS.   MISSOURI    63130 

(314)   427-6116 


THUMBWHEEL  SWITCHES 

STANDARD  SIZE  ■  0.5  x  2.125  x  1,78 
10  position  decimal  $3,00 

10  position  BCD  &  compL$4.00 
End  Plates  (per  pair)  $1.45 

MINIATURE  SIZE  -    0.312  x  K3  x   1,3 

10  position  decimal  $2.50 
10  pos.  BCD  &  comp.$4,00 
lOpos.  BCD  only  $2,75 
End  Plates  (per  pair)  $1 .00 
Divider  Plates  $1.25 

Blank  Body  $   ,30 


\ 


^^ 


r 


Hi 


1 


±=fc 


Al!  switches  are  black  with  white  fig- 
ures and  snap-in  front  mounting. 

11  MFD  -  lOkV  dc  capacitor  -  19  x 
13x5.  Ship  wt  90  lbs.  $25.00 

4  MFD  -  lOkV  dc  capacitor-  9  x  8  x 
4.  Ship  wt.  30  lbs.  $15.00 

7.5  MFD  -  7.5kV  dc  capacitor  -  12  x 
8  X  5.  Ship  wt.  25  lbs.  $10.00 

GEARHEAD  MOTOR  -  8  rpm  - 
115V  -  1/5  HP  -  3/4"  dia.  shaft  - 
new,  15  lbs.  $10.00 


VACUUM  VARIABLE  CONDEN- 
SERS -  UCSV-1 10  -  8  to  1 10  pF  @ 
15kV,  UXC-500  -  500pF  -  15kV, 
VVC-60  -  60pF  @  20kV.  Any  type. 

$35.00 

450  OHM  Open  Wire  Antenna  Line  - 
100  ft.  $5.00 

DL-707   later   style  7  segment   LED 

readout,    improved    visability,    same 

specs.,  socket,  size,  etc.  as  MAN  1. 

\         Special  Price  —  $1.50  each 

\q  \  Lots  of  10 -$1.35  each 

$5.00  minimum  order.  Visit  us  lA^en  in  St  Louis. 
Pi  ease  include  sufficient  postage. 


made  up  of  10  AA-sizc  cell  holders,  with  a 
2V  bulb  soldered  to  each  holder.  I  simply 
insert  a  cell  into  each  holder  and  discharge 
unlil  the  lamp  goes  completely  out.  Follow- 
ing the  complete  discharge  of  all  cells,  I 
recharge  them  for  15  hours  at  0.1  C  (which 
can  be  done  in  series  from  one  charger). 

As  mentioned  above,  only  repetitive  use 
of  a  Nicad  will  cause  this  memory  effect. 
Most  amateur  applications  will  have  enough 
of  a  day-to-day  variety  that  this  memory 
effect  will  not  show  up. 

Final  Comments 

The  above  information  applies  to  Nicad 
cells  only,  not  to  the  newer  rechargeable 
alkaline  cells.  The  alkaline  cells  are  much 
more  critical  and  may  be  very  easily 
damaged.  In  general,  do  not  allow  recharge- 
able alkaline  cells  to  completely  discharge  at 
any  time.  Charge  them  before  they  go 
completely  dead,  but  be  careful  not  to 
overcharge  (Wow,  that  sure  is  hard!).  They 
come  charged  when  new,  and  should  not  be 
charged  before  use  (unlike  Nicads  which 
usually  require  charging  before  their  first 
use).  Finally,  the  maximum  allowable  charge 
rate  for  the  alkaline  cells  is  0.05C  (or 
approximately  30  hours  —  do  not  try  to 
charge  them  any  faster. 

Further  Information  on  Nicads  may  be 
easily  obtained  in  a  $2.50  booklet  entitled 
"Nickel-Cadmium  Battery  Applications," 
publication  No.  GET-3148,  available  from 
the  Battery  Products  Section,  General  Elec- 
tric Company,  P.O.  Box  114,  Gainesville,  FL 
32601,  as  well  as  from  similar  applications 
books  available  from  other  Nicad  manu- 
facturers. 

In  addition  to  the  electrical  do's  and 
don'ts  above,  be  careful  not  to  throw  Nicads 
into  a  fire,  don't  solder  to  a  cell,  don't 
replace  ceils  in  a  multi-cell  battery  unless 
you  have  the  knowledge  to  properly  match 
the  replacement  cell  to  the  older  cells  and  be 
very  careful  not  to  short  a  cell  out  by 
placing  it  on  a  metal  surface  or  letting  it 
touch  metal  tools,  rings  or  coins.  Due  to  the 
extremely  low  internal  resistance  short  cir- 
cuit currents  can  be  very  large  and  cause 
sparks  and  heat. 

. .  .K20AW 
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FIRST,  The  2  meter  leader  .  ,  ,  the  Clegg 
FM-27B.  The  only  transceiver  that  covers  the 
entire  range  of  146-148  MHz  .  .  .  and  needs  no 
additional  crystafs.  The  reliable  rig  that  costs 
you  a  lot  less  in  the  long  run.  Get  one  and  be 
a  leader. 

Amateur  Net  •  .  • 


SECOND.  The  world  of  220.  .  ,  away  from 
the  2  meter  crowd  with  the  Clegg  FM-21-  This 
transceiver  has  a  unique  triple-duty  crystal  fea- 
ture. .  .  it  uses  just  one  crystal  in  any  channel, 
The  specs  are  tough  to  beat.  *  .  so  is  the  price.  •  . 
extend  your  range!   Join  the  world  of  220- 

Amateur  Net  of  FM-21  .  .  . 


AND  NOW  .  ,  .  the  Clegg  HT'14a  Wait  'til 
you  get  your  hands  on  this  all-new  hand-held 
2-meter  transceiver.  Designed  to  give  you  reli- 
able  commercial  quality  performance  at  low 
cost.  All  solid-state  with  a  host  of  features 
including  a  unique  battery  saver  design.  See 
your  Clegg  Dealer,  call  or  write  us  now. 


Amateur  Net  .  , ,  S 


HURRY TO  YOUR  LOCAL 

CLEGG  DEALER  TODAY  FOR 
SPECIAL  HOLIDAY  PRICES 
AT  SUPER  SAVINGS  VALUES. 

FOR A 


HAPPY 
HOLIDAY 


I 


HOLIDAY 
SPECIALS 


n 


DIVISION 


3050  Hempland  Rd.   •    Lancaster,  Pa.  17601 
_Tel:  (717)299-3671    •  Telex84-8438 


Jeff  Duntemann  WB9MQY 
761  9  West  Clarence  Avenue 
Chicago  IL  60631 
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How^  To  Get  Zillions 
of  Parts  for  Nothing 


Ya  gotta  have  a  junkbox.  I  mean,  there 
is  nothing  more  embarrassing  to  a 
basement  experimenter  than  beginning  a 
new  gizmo  and  discovering  he  hasn't  a47K, 
half-watt  resistor  to  his  name. 

1  found  myself  at  just  about  that  point 
not  long  ago.  The  League  recommends 
politely  wheeling  and  dealing  local  TV  repair 
shops  out  of  burned-out  chassis  for  a  dollar 
or  two  apiece.  Value  for  value,  they  say; 
after  all,  the  poor  guys  are  out  to  make  a 
buck. 

So  I  spent  an  afternoon  visiting  local 
repair  shops  with  a  buck  or  two  in  my 
pocket  and  an  innocent  look  on  my  face- 
One  man  politely  told  me  he  didn't  run 
that  sort  of  shop;  another  said  old  chassis 
attract  cockroaches.  One  guy  dfd  offer  me  a 
1957  RCA  chassis  minus  tubes,  tuner,  CRT 
and  half  of  everything  else  --  for  five  dollars, 
I  said  no  thanks,  went  home,  and  began 
composing  a  thoughtful  rebuttal  to  the 
League  article. 

Little  sister  WN90V0  wandered  by.  "No 
luck,  huh?'* 

"Value  for  value/'  I  kept  mumbling, 
"This  country  oughta  go  on  the  junk  chassis 
standard/' 

"Put  an  ad  in  the  paper,**  she  said. 
"Begging  busted  TVs  from  TV  repairmen  is 
like  buying  sand  in  the  middle  of  the 
Sahara." 

She  had  a  point  there. 

The  ad  read:  WANTED:  BROKEN 
RADIOS,  TVs,  PHONOS,  ANY  jUNK 
ELECTRONICS     NEEDED     BY     YOUNG 


RADIO  AMATEUR  FOR  EXPERIMENTA- 
TION. I  WILL  HAUL  AWAY.  Call  763-1376 
EVENINGS. 

I  placed  it  in  a  local  supermarket-and- 
drugstore  ad  flyer  with  a  circulation  of 
perhaps  two  thousand  middle  class  families 
within  ten  blocks  or  so.  It  cost  me  fifty 
cents,  and  I  expected  half  a  dozen  old  TV 
sets  and  maybe  a  clock  radio  or  two  to 
cannibalize. 

Once  again,  I  had  underestimated 
middle-class  America.  By  suppertime  of  the 
day  the  flyer  hit  the  mailboxes  I  had  eleven 
calls  scrawled  on  the  back  of  a  pizza  board 
tacked  to  the  wall  by  the  telephone.  Lots  of 
junk  in  the  neighborhood,  apparently.  1 
thought  it  was  funny.  The  next  morning 
Little  Sister  and  I  borrowed  my  father's 
station  wagon  and  began  the  rounds. 

We  put  it  all  in  the  garage.  There  was  no 
other  place  to  put  it.  Every  respondent,  it 
seemed,  had  a  black  and  white  console  TV 
set  gathering  dust  in  the  basement  which  he 
was  too  old/iazy/busy  to  cart  out  in  front  on 
garbage  day.  Most  were  nice  old  ladies  who 
approved  of  my  conservative  haircut  and 
wondered  what  on  earth  I  was  going  to  do 
with  all  that  junk. 

Never  use  the  word  "ham"  in  channel  2 
land.  I  had  a  little  speech  about  preparing 
myself  for  a  useful  career  in  electronics 
through  construction  of  small  transmitters 
and  receivers.  They  liked  that,  and  marvelled 
that  I  wasn't  out  on  the  streets  breaking 
windows  like  most  college  kids.  And  the 
calls  just  kept  coming  in. 
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They  came  in  hot  and  heavy  for  almost  a 
week.  The  garage  was  filling  with  alarming 
swiftness.  The  callers  began  to  offer  not  one 
TV  but  two  or  three.  (One  pleasant  old 
gentlement  gave  me  five,  adding  that  he. 
couldn't  see  too  well  anymore  and  anyway, 
there  was  some  (expletive  deleted)  radio 
ham  down  the  street  who  always  messed  up 
the  picture-  He  told  me  he  was  glad  I  was 
going  to  be  a  disk  jockey,) 

I  began  to  lose  track  of  some  of  the  calls, 
forcing  the  callers  to  call  back,  asking  if  I 
had  forgotten.  One  persistant  woman  called 
me  five  times  until  I  emptied  her  basement 
of  a  TV  and  three  grungy  phonographs. 

The  calls  occasionally  got  a  little  weird. 
One  lady  with  a  raspy  voice  asked  if  I 
wanted  to  buy  two  manglers  for  25  dollars.  I 
figured  a  mangier  was  a  300  watt  CB  linear 
or  something,  but  had  the  curiosity  to  ask,  A 
mangle  (bless  her  heart)  is  a  200  pound 
rotary  ironing  machine  that  literally  squishes 
the  wrinkles  out  of  things.  Producing  a  lot  of 
TVI  too,  no  doubt-  I  told  her  I  was  broke 
and  hung  up  before  she  could  offer  them  to 
me  for  nothing.  Another  chap  had  five 
hundred  three-transistor  radios  to  sell  in  a 
hurry  for  a  hundred  bucks.  He  refused  to 
give  me  his  phone  number  and  is  probably 
still  at  large. 

Contributions  were  not  always  broken. 
Two  of  the  TVs  worked  excellently,  and  I 
donated  them  to  apartment-hunting  friends 
who  enjoy  the  mind -rot  machine.  One  sour 
fellow  handed  me  a  40  watt  tube- type  stereo 
amp,  and  told  me  it  had  worked  fine  for 
years,   but  recently  had  begun  blowing  the 

house  fuse  every  time  he  plugged  it  in.  He 
thought  I  might  be  able  to  get  a  few  parts 
out  of  it.  I  looked  down  at  the  line  cord  and 
noticed  that  the  insulation  had  crumbled 
right  where  the  cord  entered  the  cabinet. 
The  wire  had  been  twisted^  and. .  .of  course 
I  could  get  a  few  parts  out  of  it,  thank  you, 
sir.  A  little  soldering-gun  work  and  it*s  been 
pumping  John  Denver  into  my  speakers 
beautifully  ever  since. 

Another  man  gave  me  several  working 
tuners  and  amps  which  were  *'iust  cluttering 
up  the  house,"  The  only  cost  to  me  was  half 
an  hour  spent  complimenting  the  bass 
response  of  his  new  system.  Value  for  value? 
You  bet! 


Perhaps  the  best  deal  of  all  came  from  a 
retired  gentleman  who  led  me  to  a  basement 
corner  and  pulled  a  dusty  bedsheet  off  an 
enormous  1937  Zenith  all-band  floor- 
standing  receiver,  complete  with  magic  eye 
tuning  indicator  and  flawless  dark  wood 
cabinet. 

'*Bet  you'll  have  some  fun  ripping  this  oV 
bugger  apart,"  he  said  to  me  with  a  grin.  I 
agreed  and  carted  it  home.  Just  for  kicks  1 
plugged  it  in  behind  the  garage,  expecting  it 
to  blow  itself  to  kindling.  Instead,  with  the 
antenna  lead  clipped  to  an  aluminum  ladder, 
I  copied  a  VE7  on  20  meter  CW,  without  a 
bfo-  No  trace  of  AC  hum.  And  a  tremendous 
bass  response  which  is  wasted  on  our  gutless 
AM  broadcasts. 

A  similar  Zenith,  needing  only  a  filter 
capacitor,  came  to  light  about  a  week  later.  I 
have  gotten  fantastic  offers  for  both  of  them 
from  the  antique  radio  freaks. 

Nor  were  the  giveaways  limited  to  home 
entertainment  devices.  An  elderly  ham  spent 
half  an  hour  picking  through  his  junkbox, 
filling  eight  boxes  with  1625s,  substitution 
manuals,  ancient  transmitting  variables, 
relays  and  more  than  200  pounds  of  power 
transformers,  modulation  transformers,  and 
bathtub  capacitors. 

A  second  ham  gave  me  an  old  but  spunky 
Knight  T-50  transmitter.  A  third  sold  me  a 
mint-condition  Central  Electronics  lOB 
exciter  and  458  vfo  for  ten  bucks,  telling  me 
to  "get  the  heck  off  of  CW/'  That  was  the 
onfy  thing  I  paid  a  penny  for. 

It  went  on  and  on.  f  answered  more  than 
50  calls,  which  continued  drifting  in  for 
better  than  5  weeks.  Of  those  50  I  visited 
36-  The  final  box-score  (kept  with  pain- 
staking accuracy  by  WN90V0)  turned  up  as 
follows:  31  broken  TV  sets,  2  working  TV 
sets,  1 9  broken  clock  radios,  table  radios  and 
transistor  radios,  7  working  clock  radios, 
table  radios  and  transistor  radios,  etc.  2 
salvageable  "antique"  type  radios,  3  unsal- 
vageable  "antique"  type  radios,  8  broken 
radios,  3  working  amplifiers,  3  broken  ampli- 
fiers. 

Also,  4  working  tuners,  1  broken  tuner,  2 
broken  eight-track  tape  players,  4  broken 
intercom  sets,  3  usable  speaker  cabinets  with 
speakers,  1  working  ham  transmitter  {not 
including    the    lOB),    1    broken    photoflash 
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strobe  unit,  1  broken  oscilloscope^  1  work- 
ing 650V  power  supply^  several  old  Spike 
Jones  records^  about  a  dozen  boxes  of  loose 
parts  from  a  ham  and  a  man  whose  son  had 
once  played  with  **that  stuff/' 

It  took  about  eight  weeks  (i-e.,  most  of 
the  summer)  to  reduce  all  that  junk  to  its 
component  parts.  1  have  a  fairly  respectable 
junkbox  now,  although  I  admit  I  have  a  few 
more  6AL5s  and  5U4s  than  I'll  probably 
find  use  for.  But  I  saved  all  the  deflection 
yokes,  pried  the  copper  out  of  them,  and  got 
23  bucks  for  the  lot  Beats  hoarding  pennies 
any  day. 

We're  still  crunching  resistors  out  in  the 
garage,  and  I  suspect  that  the  mice  in  the 
foundation  have  nests  woven  of  greasy  hook- 


up wire  gorged  by  the  pound  from  the 
bowels  of  yesteryear's  boob  tubes.  My 
mother  took  a  call  on  the  ad  as  recently  as 
Labor  Day.  She  told  the  nice  man  I  was  out 
of  town,  and  warned  me  that  if  I  so  much  as 
thought  about  doing  it  again,  I  had  better  be 
out  of  town  —  if  I  value  my  skin. 

So,  you  poverty-stricken  squawkbox- 
builders  out  there,  I  would  recommend 
ignoring  the  League's  suggestion  to  con  TV 
repairmen  out  of  totally  blitzoed  chassis  for 
**a  dollar  or  two.** 

Why  buy  sand  in  the  middle  of  the 
Sahara?  All  the  world's  a  junkbox,  OM! 

Dig  in! 

WB9MQY 
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Radio  Waves  Frighten  Thousands 


Guglielmo  Marconi  needed  police 
protection  from  people  who  threatened  to 
kill  him  because  they  thought  his  radio 
waves  were  harmfuL  Frightened  people 
complained  that  the  radio  signals  were 
passing  through  their  bodies  and  making  it 
impossible  for  them  to  sleep,  A  wealthy 
woman  charged  that  the  waves  made  her  feet 
itch.  A  German  man  publicly  made  plans  to 
go  to  England  and  shoot  Marconi  but  he  was 
turned  back  by  British  authorities. 

The  hostility  toward  the  inventor  came 
after  years  of  being  ignored.  In  1894,  the  20 
year  old  electronic  pioneer  coaxed  his  crude 
equipment  to  send  a  signal  a  few  feet  across 
his  roonL  Next  year  his  signals  spanned  the 
length  of  his  father's  home  in  Bologna,  Italy. 
When  Marconi  patriotically  offered  his 
invention  to  the  Minister  of  Posts  and 
Telegraphs,  he  was  snubbed, 

Marconi  packed  up  his  equipment,  and 
with  his  Irish  mother,  sailed  to  England. 
Surely,  he  thought,  the  world's  greatest 
maritime  power  could  use  ship-to-shore 
communications.  British  customs  officials 
ignored  his  frantic  efforts  to  explain  that  his 
radio  was  not  a  bomb.  The  dehcate 
instrument  was  damaged  by  their  forcing  it 
open. 

The  following  year  a  family  friend  helped 


him  gain  the  attention  of  the  British  Postal 
authorities  and  he  demonstrated  that  he 
could  send  a  signal  from  the  General  Post 
Office  to  a  nearby  building.  The  press  and 
pubUc  showed  no  interest  in  the  feat. 

Marconi  then  constructed  a  bamboo 
tower  that  thrust  his  transmitter  90  feet  into 
the  air  and  sent  his  wireless  signals  nearly 
two  miles.  He  had  built  something  too  big  to 
be  ignored  and  the  press  took  notice.  Years 
later,  he  sadly  observed,  ''The  calm  life  is 


over- 


*4 


The  publicity  aroused  fears  in  a 
previously  indifferent  public  about  the 
possible  harmful  effects  of  radio  waves.  A 
flood  of  crank  mail  —  some  containing 
threats  on  his  life  —  came  pouring  in. 
Guarded  by  poUce,  Marconi  moved  his 
operation  to  Wales  in  1897.  Soon  he  was 
transmitting  signals  out  25  miles,  then  to 
150,  and  in  1901  had  spanned  the  Atlantic 
with  his  wireless  signals. 

It  was  more  than  two  years  after  this  that 
the  public  outcry  diminshed  enough  for 
Scotland  Yard  to  withdraw  the  police  guards 
protecting  the  man  who  developed  radio  for 
the  world. 

Reprinted  from  the  Two  Rivers  ARC 
(Pennsylvania)  'Spark  Gap*'  —  via  WGSD 
CARRIER, 
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KarlDitsch  DK8SQ 
0-7336  Uhingen  5 
Teckstrabe  16 


C31  or  Bust! 


The  call  Charlie  thirty-one  ('TX'*  up  to 
1 969)  is  no  longer  a  real  DX-rarity,  The 
small  princedom,  situated  high  up  in  the 
Pyrenee  Mountains  between  France  and 
Spain,  is  not  hard  to  reach  now  from  France, 
thanks  to  a  new  road.  European  DX- 
peditions  often  go  there  for  a  few  days. 
There  is  no  difficulty  in  obtaining  a  license 
from  the  Perpignan  PTT.  However,  there  Is 
still  a  certain  demand  for  this  call  on  the  air, 
especially  in  CW,  as  the  recent  expedition  of 
amateurs  from  Goppingen,  South  Germany, 
has  shown. 

With  DJ9NA  on  CW  and  DKSSQ  on  SSB, 
the  amateurs  were  busy  in  the  first  week  of 
September  under  the  calls  C31HF  (CW)  and 
C31 GM  (SSB),  More  than  1  200  QSOs  on  CW 
and  186  on  SSB  were  made,  many  of  them 
with  U.S.  stations. 

The  amateur  stations  were  established  on 
the  *'Cot  d*  Envallira/'  at  an  elevation  of 
2500  meters  (around  8000  feet}.  The  loca- 
tion was  about  one  mile  away  from  the 
commercial  **Sud-RadiQ"  station,  operating 
on  370  meters  with  900  kilowatts  AM 
output,  so  there  was  some  difficulty  on  the 
receivers  with  copying  at  these  QRM  levels- 
In  some  transmissions,  the  OM  on  the  other 
side  of  the  ocean  asked  me  to  turn  my  radio 
in  the  shack  down,  because  it  was  too  loud. 
But  there  was  no  radio  playing  in  my 
'*Vottz*'  which  served  as  a  shack,  it  was  hf 


picked    up   from    Sud-Radio   in   the   trans- 
mitter, and  carried  along. 

On  September  5,  around  22  GMT,  I  had 
the  good  luck  to  hear  W2NSD  putting  forth 
on  one  of  his  pet  subjects,  Ocean  us.  He  took 
me  up  and  left  me  the  frequency  after  a 
short  QSO.  Now  it  seems  that  just  about 
everybody  in  the  U  S.  had  been  listening  in 
to  Wayne,  because  I  had  a  beautiful  pile-up 
immediately  following  his  signing  '*off  and 
clear/'  Thirty-nine  QSO^s  with  W's  and  K*s 
were  possible  inside  an  hour,  before  the 
band  closed  down  around  midnight  local. 

No  special  difficulties  were  encountered 
on  the  technical  side.  The  220  V  generator 
supplied  both  transceivers,  and  so  there  was 
some  interference  when  both  stations  were 
operating  simultaneously.  For  future  expedi- 
tions to  this  QTH  I  would  recommend 
taking  a  heavy  sledge  hammer  for  setting  up 
the  antennas,  and  also  a  pair  of  gfoves  — 
touching  a  wire  there  with  naked  hands 
becomes  a  problem.  The  900  K  AM  from  the 
nearby  transmitter  cause  sparks  up  to  an 
inch  in  length  when  making  connections  — 
or  via  the  fingertips- 
There  are  only  three  Andorran  OM*s 
licensed  in  the  call-book,  and  the  help  of 
C31AH,  employed  at  Sud-Radio,  was  much 
appreciated  by  our  group.  Next  spring,  we 
hope  to  be  able  to  go  there  again,  for  an 
even  better  repeat  performance.    .  -  .DKSSQ 
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Lothar  Leberecht  sits  huddled  at  his  station  high  in  the  Pyrenee  Mountains  during  a 
recent  expedition  of  amateurs  from  Coeppingen. 
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Fig,  I 


Wind  Indicator  for  Your  Shack 


At  those  amateur  radio  stations  located 
on  or  adjacent  to  the  seacoast,  it  is 
advantageous  to  know  the  wind  velocity  and 
wind  direction.  During  the  hurricane  season 
the  information  provided  by  wind  velocity 
and  wind  direction  indicators  is  certainly 
helpful  and,  if  such  information  can  be 
obtained  from  a  number  of  locations  in  the 
affected  area  and  co-related,  a  good  estimate 
of  the  approximate  location  of  the  distur- 
bance can  be  made.  However,  few  amateur 
radio  stations  have  these  facilities  and  one  of 
the  reasons  for  this  is  the  cost  of  the 
instruments. 

The  subsequent  description  of  the  wind 
velocity  and  wind  direction  indicators  con- 
structed and  installed  delineates  a  reliable 
and  effective  facility  that  can  be  constructed 
for  approximately  $35. 

After  some  preliminary  investigation,  it 
appeared  that  the  two  major  problems  in- 
volved were:  The  method  of  sensing  wind 
velocity  and  wind  direction;  and  the  manner 
of  housing  the  sensing  instruments  to  pro- 
tect them  from  the  weather. 

For  sensing  the  wind  direction,  the  use  of 
a  selsyn  transmitter  connected  to  a  selsyn 
indicator  appeared  to  be  the  obvious  answer. 

From  further  consideration,  it  appeared 
that  the  employment  of  a  selsyn  as  a 
velocity  transmitter  was  possible.  In  this 
application,  if  the  single  phase  winding  of 
the  selsyn  is  energized  by  a  constant  direct 


current,  the  three  phase  windings  would 
deliver  a  three  phase  alternating  voltage 
directly  proportional  to  the  speed  of  rota- 
tion of  the  selsyn  shaft.  Preliminary  experi- 
ments revealed  that  within  the  range  of  dc 
currents  the  single  phase  winding  could 
tolerate,  the  three  phase  ac  voltage  delivered 
was  inadequate  throughout  the  estimated 
operating  speed  range.  Further  experiments, 
however,  revealed  that  employment  of  a 
three  phase  step-up  transformer  bank  would 
overcome  this  objection  and,  after  rectifica- 
tion of  the  ac  voltage,  the  filtered  dc  voltage 
could  be  effectively  applied  to  an  indicator- 
Housing  the  wind  velocity  and  wind 
direction  selsyn  transmitters  in  such  a  way  as 
to  not  impede  their  movement  by  the  wind 
and  at  the  same  time  to  completely  protect 
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Fig.  3, 

them  from  the  weather  was  solved  very 
effectively  by  the  fabrication  of  plastic 
housings  made  from  plexiglass  sheet  and 
polyvinyl  chloride  (PVC)  electrical  conduit, 
PVC  conduit  is  impervious  to  sunlight^  rain, 
and  corrosion  and  this  material  can  be 
fabricated  with  simple  tools.  The  two  hous* 
ings  subsequently  described  were  fabricated 
with  a  hacksaw,  drill  press,  and  a  bar  cutter. 
While  a  lathe  would  have  made  a  better  job 
possible,  one  was  not  available. 

The  basic  components  of  the  system  are 
the  indicator  cabinet  shown  in  Fig,  1  and  the 
wind  velocity  and  wind  direction  sensors  on 
their  mast  as  shown  by  Fig.  2,  The  sensors 
are  subsequently  referred  to  as  the  anemo- 
meter and  the  wind  vane. 

Anemometer  and  Wind  Vane  Details 

The  anemometer  and  wind  vane  sensors 
are  identical  with  one  exception,  which  wiU 
be  described. 

The  seisyns  employed  are  400  cycle 
**autosyns"  having  a  26  volt  single  phase 
rotor  and  an  11.8  volt  three  phase  stator. 
These  seisyns  are  1-9/16"  long  x  1-1/2"  in 
diameter  and  are  readily  available  on  the 
surplus  market  at  about  $3.95  per  pair, 

A  cross  section  through  the  sensor  hous- 
ings is  shown  by  Fig,  3.  The  location  of  the 
"autosyn/'  the  general  arrangement,  and  the 
construction  details  of  the  housings  should 
be    readily    apparent.    As  in  all   subsequent 
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Fig.  4. 

descriptions,  a  detailed  description  of  fabri- 
cation and  assembly  is  omitted  in  the  in- 
terest of  brevity.  Two  such  units  are  neces- 
sary and  each  will  require  a  rain  shield  as 
shown  in  Fig,  4. 

The  two  sensors  are  identical  with  the 
exception  of  drilling  the  shaft  coupling 
shown  in  Fig,  4.  For  the  wind  vane,  only  one 
hole  is  drilled  in  the  shaft  coupling  to  pass 
1/8'*  welding  rod.  For  the  anemometer  two 
holes,  90  apart 3  are  drilled  in  the  shaft 
coupling  to  pass  1/8"  welding  rod. 

Figure  5  shows  details  and  dimensions  of 

the  wind  vane.  In  fabricating,  the  20  gauge 

sheet    copper    wind    vane    should    first    be 

soldered  to  the  1/8"  welding  rod.  After 
passing  the  rod  through  the  hole  drilled  in 

the  shaft  coupling  on  the  rain  shield,  the  rod 

should  be  inserted  in  a  hole  drilled  in  the 

fishing    sinker   and    soldered    in   place.    By 

supporting  the  shaft  coupling  and  sliding  the 

vane  rod,  a  point  can  be  found  where  the 

weight  of  the  fishing  sinker  pointer  balances 

the  weight  of  the  copper  vane.  At  this  point, 

solder  the  rod  to  the  shaft  coupling. 

The  details  of  the  anemometer  cups  are 
shown  in  Figs.  6  and  7^  The  anemometer 
cups  are  white  plastic;  cup  dimensions 
shown  in  Fig.  6  are  furnished  to  facilitate 
identification.  These  cups  were  obtained  at 
the  local  dime  store.  Their  resistance  to 
weathering  and  deterioration  is  notable. 

The  mounting  details  and  dimensions  of 
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the  anemometer  cups  is  shown  in  Fig.  7- 
After  constructing  to  dimensions  shown, 
balance  the  whole  by  adding  or  subtracting 
the  number  of  brass  washers  under  the  heads 
of  the  6/32  bolts  that  attach  the  cups  to  the 
arms. 

The  anemometer  and  wind  vane  are  con- 
nected to  the  indicator  cabinet  by  a  ten  wire 
cable  and  the  connections  of  this  cable  are 
shown  in  Fig.  8.  Terminals  15  and  16  are 
bridged  within  the  plug  connecting  the  cable 
to  the  indicator  cabinet.  This  arrangement 
breaks  the  110  volt  ac  supply  when  the  plug 
is  removed  from  its  socket. 

Figure  9  shows  the  assembly  detaOs  of 
the  anemometer  and  wind  vane. 


Indicator  Cabinet 

Figure  1  shows  the  exterior  details  of  the 
indicator  cabinet.  Figure  10  shows  the  dia- 
gram of  connections.  The  wind  direction 
indicator  is  a  surplus  1-82  radio  compass.  In 
order  to  permit  placing  the  radio  compass  in 
the  cabinet,  it  is  necessary  to  remove  and 
disconnect  the  socket  on  the  rear  of  the 
instrument  and  remove  the  sheet  metal  cover 
over  the  selsyn  proper.  In  Fig,  1  the  wind 
direction  indicator  is  the  large  indicator  at 
the  lower  center  of  the  panel.  The  wind 
velocity  indicator  is  a  Weston  Model  506^ 
0— 100  mA  dc  meter.  It  has  an  internal 
resistance  of  lOOOfi  and  has  a  new  scale 
showing  miles  per  hour  in  accordance  with 
calibration  data  shown  in  Fig.  11.  The  wind 
velocity  indicator  is  located  on  the  panel  to 
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the  upper  left.  At  the  upper  right  of  the 
panel  is  the  milliammeter  indicating  the  dc 
field  current  to  the  wind  velocity  transmit- 
ter. This  instrument  would  best  be  a  0—200 
mA  dc  instrument.  As  none  was  available,  a 
0-50  mA  meter  was  shunted  with  a  five 
times  scale  multiplier.  This  instrument  serves 
two  purposes.  One  is  to  indicate  that  the 
field  current  is  100  mA  as  the  velocity 
calibration  is  based  on  this  amount  of  field 
current.  The  other  purpose  is  to  show  that 
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Fig.  &  Anemometer  and  wind  vane  connection 
diBgram* 

the  selsyn  field  is  energized.  In  Fig.  1  the 
switch  at  the  upper  center  is  S2  which 
controls  apphcation  of  ac  power  to  the 
cabinet  components.  The  switch  below  S2, 
SI,  selects  the  low  or  high  scale  for  wind 
velocity  indication.  The  socket  for  the  cable 
plug  and  a  fuseholder  containing  a  I A  fuse 
are  on  the  rear  of  the  indicator  cabinet 
which  is  of  moulded  black  bakelite.  The 
cabinet  is  3"  deep  x  8-3/8"  high  x  7^3/8" 
wide.  This  cabinet  has  a  blank  bakelite  panel 
drilled  for  mouriting  screws. 

Arrangement  of  components  within  the 
indicator  cabinet  is  left  to  the  individual.  All 
components  shown  in  Fig,  10  can  be  placed 
within  the  cabinet  shown,  but  it  does  ''take 
a  bit  of  doing/'  You  might  want  a  larger 
cabinet. 

As  can  be  seen  in  Fig,  10,  four  6,3  volt  to 
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110  volt  (at  .6A)  midget  filament  trans- 
formers are  employed.  One  of  these  trans- 
formers supplies  6.3  volts  ac  to  the  wind 
direction  transmitter  and  indicator.  The 
secondary  of  this  transformer  is  also  con- 
nected to  a  bridge  rectifier  which  suppHed, 
through  a  filter,  four  dc  volts  to  the  field  of 
the  wind  velocity  transmitter.  The  500 
rheostat  is  employed  to  adjust  the  dc  field 
current  of  the  velocity  transmitter  to  100 
mA;  the  value  required  by  calibration.  It 
may  be  noted  that  the  filter  system  consists 
of  four  100  fiF  35  V  condensers  and  a  choke 
which  is  the  primary  of  a  midget  500/40 
output  transformer.  The  remaining  three 
filament  transformers,  connected  delta-wye, 
step  up  the  voltage  from  the  wind  velocity 
generator  and  deliver  this  voltage  to  six 
1N34  diode  rectifiers.  The  dc  voltage  from 
the  diode  rectifiers  is  filtered  and  delivered 
to  the  0— lOO/iA  meter.  The  arrangement  of 
the  wind  velocity  indicator,  the  500  and 
666.670  resiston  and  switch  SI  is  such  that 
the  load  on  the  wind  velocity  generator  is 
the  same  for  both  positions  of  switch  SI, 


Fig.  9. 


Anemometer  Calibration 

If  all  of  the  following  requirements  are 
met,  the  calibration  data  shown  in  Fig,  11 
may  be  employed  in  making  a  new  scale  for 
the  0—100  microammeter: 

a.  The  wind  cups  conform  with  details, 
dimensions,  and  arrangement  shown  by  Figs, 
6  and  7. 

b.  The  same  type  of  selsyn  C*autosyn")  is 
employed  for  the  wind  velocity  transmitter, 

C-  The  field  (single  phase  winding)  current 
of  the  wind  velocity  transmitter  is  100  mA 
dc, 

d*  The  connection  diagram  and  all  values 
shown  in  Fig,  10  for  the  wind  velocity 
indicator  are  duplicated, 

e.  Details  shown  by  Figs,  6  and  7  are 
duplicated. 

If  all  of  these  requirements  are  not 
satisfied  J  individual  calibration  of  the  wind 
velocity  indicator  will  be  necessary. 

Temporarily  install  the  wind  velocity 
transmitter  on  an  automobile.  This  can  be 
conveniently  accomplished  on  a  car 
equipped  for  mobile  radio  operation  by 
attaching  the  wind  velocity  transmitter  to  a 
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Fig,  10.  Indicator  cabinet  connection  diagram. 

24"  mobile  antenna  base  extension  and 
screwing  the  extension  into  the  antenna 
mount  on  the  car  turlleback.  This  will  place 
the  wind  velocity  transmitter  above  the  level 
of  the  roof  of  the  car.  Run  a  five  conductor 
cable  from  the  wind  velocity  transmitter 
through  the  rear  window  of  the  car  to  the 
corresponding  terminals  on  the  indicator 
cabinet  which  should  be  on  the  front  seat.  In 
the  indicator  cabinet,  disconnect  the  dc 
leads  from  the  bridge  rectifier  (500  mA  50 
PIV  diodes).  Bring  these  leads  out  of  the 
cabinet  and  connect  a  SOfl  rheostat  in  series 
with  one  lead  to  provide  adjustment  of  the 
field  direct  current.  The  direct  current  to 
excite  the  field  of  the  wind  velocity  trans- 
mitter is  obtained  from  the  car  storage 
battery  and  this  voltage  (12V  dc)  is  con- 
veniently available  at  the  cigarette  lighter- 
When  calibrating  the  wind  velocity  transmit- 
ter^  it  is  important  that  the  field  current  be 
exactly  100  mA.  Adjustment  of  the  field 
current  to  100  mA  is  easily  accomplished  by 
adjusting  the  SOQ  rheostat  referred  to  and 
which,  incidentally,  is  additional  to  the  one 
in  the  indicator  cabinet  and  shown  by  Fig. 
10. 

Have  someone  drive  the  car  for  you  as 
you  will  be  entirely  too  busy  taking  readings 
to  be  able  to  drive.  For  most  accurate 
calibration  a  straight  road  approximately  3 
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resistance  100012.  Velocity  generator  field  current 
100  mA  dc. 

Fig.  1 1,  Wind  velocity  indicator  calibration  data. 

miles  long  and  free  of  obstructions  is  neces- 
sary. Note  that  the  calibration  accuracy  will 
be  no  better  than  the  accuracy  of  the 
automobile  speedometer. 

Start  at  five  miles  per  hour  and  increase 
speed  in  five  miles  per  hour  increments  up  to 
the  legal  speed  limit.  Tabulate  the  micro- 
ammeter  reading  corresponding  with  the 
original  five  miles  per  hour  speed  and  each 
five  mile  per  hour  increment*  Turn  the  car 
around  and  start  at  the  legal  speed  limit  and 
decrease  speed  in  five  miles  per  hour  incre- 
ments down  to  five  miles  per  hour.  Tabulate 
the  microammeter  reading  corresponding 
with  the  legal  speed  limit  and  each  five  mile 
per  hour  increment.  Repeat  the  entire  pro- 
cess. 

You  will  have  four  microammeter  read- 
ings for  each   tabulated   speed  of  the  car. 
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and  1  pint  film  fixer  S"  x  6"  copper  clad  board.  3"  ?t  AW*  copper  clad  board,  spray  can  of  photo  etch  resist.  1  pint  resist  developer. 
2  sheets  8V?"  x  11'*  layout  film.  I  rofi  1/16"  printed  crrcuit  tape  1  roll  T/32"  printed  crrcuit  tape,  8  sheets  dry  transfer  direct  etch 
PC  patrerns  mctuding  pads,  rrans^stors.  found  can  and  flat  pacH  ICs.  DIP  ICs.  edge  card  corinectors.  lines,  circles,  jogs.  etc.. 
%  lb  anhydrous  feme  chloride  to  make  1  pint  etchant,  instructions. 

ER-4  COMPLETE  PHOTO  ETCH  SET postpaid  $24.95 

AT  YOUR  DISTRIBUTOR  OR  DIRECT    (N.  J.  residents  add  sales  tax) 


TheDATAKcorp.«65  71stSt.«Guttenberg,N.J.07093 


POWER  SUPPLIES   

FOR  FM  RIG  AND  AMPLIFIERS 


13.6  Volt 
Model 
PS  121 
PS  123 
PS  1 27 
PS  1214 
PS  1225 


3%  Reg. 


Current 

1A 

3.5A 

7A 

14A 

25A 


For 
2W 
10W 

25W 
75W 


Price 
$21.95 
$35.95 
$59.95 
$73.95 


MBTEBSfmTALLED: 


1  SOW  $87.95 

r  Meter  S8.00      Both  St 5.00 

Enterprise  Electronics 

P.O.  Box  61      Monroe,  Ohio  45050 


^  Send  For  ^ 

CORNELL'S 

New  Color 
Catalog 

4a  Pgs.  New  Items 


CORNELI 


lube 


tifbA  ORDER  FREE 

IF  NOF  SHIPPED 

IN  LOTS  OF  100      i«  ?4  HOURS* 


4215  S  University  Ave.  San  Diego,  Calif.  92105 


LOOKING  FOR  A  MEW  CHALLENGE? 

«..  then  buiU  a  T¥  a^inenaF 


Of^LY  SOitO^STATE  CAMERA.  AVAILABLE  tN  KIT 
FORM  OR  FACTORY  ASSEMBLED  COMPLETE  KfT 
WITH  VIOICON  TUBE  ONLY  *1 66.00.  POSTPAID 
DELIVERY  ANYWHERE  IN  USA,  CANADA  Jiid 
MEXICO.  OPTIONAL  AUDIO SUBCARRIER  iT8.95. 
WRiT£  or  PHONE  NOW  FOR  COMPLETE  CATALOG 
OF  KITS,  PARTS  and  PLANS.  DIAL  AQimiUll. 

1301   N  ftROAowAT     ATV  Research      oakgta  cut.  near,  ^sni 


[^ 


Adding  the  4  readings  and  dividing  the 
answer  by  4  results  in  the  average  mic roam- 
meter  reading  corresponding  with  the  car 
speed.  By  plotting  the  microammeter  read- 
ings (average)  against  the  car  speed  in  miles 
per  hour  a  calibration  curve  for  the  wind 
velocity  transmitter  may  be  constructed-  In 
the  instrument  described,  the  calibration 
curve  became  a  straight  line  at  speeds  above 
approximately  35  miles  per  hour.  As  a 
consequence,  extrapolation  of  the  calibra- 
tion curve  to  100  miles  per  hour  was  no 
problem.  A  new  scale  for  the  microammeter 
calibrated  in  miles  per  hour  can  be  drawn 
from  the  calibration  curve. 

In  the  foregoing,  a  detailed  description  of 
the  fabrication  and  construction  of  the 
various  components  has  been  intentionally 
omitted.  It  is  believed  that  the  details  shown 
by  the  various  figures  provide  sufficient 
infomiation. 
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160-meters  is  fun, 

and  it's  easy  besides 

wtien  your  equipment 

comes  from  Dentron. 


master  charge 


Ban  ^  Am  ERIC  AH  Q 


f/.f¥mj^f^' 


You  will  add  a  real  plus  to  your  SSB 
station  when  you  give  it  complete 
160-meter  receive  and  transmit  ca- 
pability with  the  exciting  new  Den- 
tron 160  XV  Transverter,  Just  two 
simple  connections  with  no  modi- 
fications and  you're  on  the  air, 

•  5  watts  drive  gives  100  watts  DC 
input  —  full  overload  protection 

•  3.8  to  4.0  MHz  input 

•  Matches  50  ohm  antenna 

•  Built    in    110/220  V    50/60    Hz 
supply 

•  Units  are  available  for  the 
2  MHz  MARS  Frequency. 

Dentron  160  XV  Trans verter 

m 

$199.50  ppd.  USA 

p/us  even  morel 

Let  the  Dentron  160  AT  antenna 
tuner  solve  your  160- meter  antenna 
problems  the  easy  uncomplicated 
way.  This  transmatch  will  load  any 
random  length  antenna  from  a  short 
whip  to  an  extra- long  wire.  Use  it 
with  virtually  any  existing  HF  an- 
tenna you  already  have.  Handles 
maximum  legal  power.  Use  with  the 
160-XV  or  any  other  160  meter 
equipment  requiring  a  52  ohm  an- 
tenna. 

Dentron  160  AT  Antenna  Tuner 

$49.95   ppd.  USA 

DenfforL. 

27587  Edgepark  Or. 

North  Olmsted,  Ohio  44070 

Telephone  (216)  734-7388 


Ralph  &  Taggatt  WB8DQT 
451 5  Oak  wood  Drive 
Okemos  Ml  48864 


Modified 

WB8DQT 

Weather  Satellite 


F 


After  several  months  watching  APT 
weather  satellite  pictures  from  the 
ATS  and  ESS  A  8  satellites  using  the  video 
converter  unit  described  in  73  last  month,  it 
was  decided  to  investigate  the  possibility  of 
modifying  the  units  to  permit  display  of 
pictures  from  the  new  generation  of  weather 
satellites  in  the  ITOS  (Improved  Tiros 
Operational  Satellite)  series.  The  ITOS  sys- 
tem, presently  in  use  on  the  NO  A  A  2 
satellite  and  scheduled  for  operational  use 
well  into  the  late  1970s,  does  not  use  a 
vidicon  camera  to  produce  its  pictures  but 
relies  on  an  ingenious  mechanical  scanning 
system  to  perform  this  functioru  As  the 
satellite  moves  along  its  orbital  track,  a 
mirror,  rotating  at  48  rpm,  scans  the  earth 
from  horizon  to  horizon  at  right  angles  to 
the  satellite's  line  of  motion.  An  optical 
system  focuses  a  narrow  beam  of  visible  and 
infra  red  (IR)  energy,  picked  up  by  the 
mirror,  to  a  series  of  sensors.  One  sensor 
responds  to  light  in  the  visible  spectrum 
while    the  other  responds  to  energy  in  the 


infra  red.  As  the  mirror  scans  the  earth  the 
output  of  the  IR  sensor  modulates  the  video 
subcarrier.  While  the  mirror  is  back  scanning 
on  the  spacecraft,  the  data  from  the  visible 
sensor,  stored  on  a  tape  loop  during  IR 
transmission,  is  used  to  modulate  the  video 
subcarrier.  The  video  modulation  is  identical 
to  the  APT  format  in  that  minimum  ampli- 
tude of  the  2400  Hz  subcarrier  represents 
black  and  near  maximum  amplitude  repre- 
sents wliite.  The  end  result  of  this  time 
multiplexed  format  is  equivalent  to  a  96  line 
per  minute  video  signal  consisting  of  alter- 
nate lines  of  visible  and  IR  data.  Vertical 
scanning  for  the  system  is  provided  by  the 
movement  of  the  spacecraft  along  its  orbital 
path.  The  picture  is  not  broken  up  into  a 
series  of  discrete  frames  but  rather  is  built 
up  in  the  form  of  a  continuous  vertical 
readout  as  long  as  the  satellite  is  in  range  of 
the  ground  station.  Each  line  of  video 
represents  the  area  immediately  below  the 
spacecraft  at  any  instant  in  time. 

Despite  the  rather  pronounced  difference 
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PYg,  1.  ModMcations  to  the  WB8DQT  weather  satellite  video  converter  Originai  converter  components 
ieft  of  dotted  lines  refer  to  original  ctcuit  for  complete  connections  and  other  components^  New 
circuit  additiom  in  red.  The  RCA  KC~4012  module  should  be  wired  to  divide  by  15  foliowina  the 
instructions  with  the  kit.  S2  ^  APT/DRIR  mode  switch.  S3  -  visible/IR  display  Lctor,  UnmLed 
diodes  -  1N4S7,  IN 91 4,  etc. 


between  the  ITOS  DRIR  (Direct  Reading 
Infra-red  Radiometer)  system  and  the  con- 
ventional APT  format,  it  proved  quite  easy 
to  modify  the  video  converter  to  allow 
display  of  the  ITOS  picture  signal.  No 
modifications  of  the  video  circuit  are  re- 
quired since  the  2400  Hz  subcarrier  is 
modulated  in  a  similar  fashion  for  both  the 
AFT  and  DRIR  modes-  The  first  require- 
ment is  to  provide  a  line  triggering  signal  at 
the  96  hne  per  minute  (1,6  Hz)  rate.  In  the 
original  adapter  the  4  Hz  APT  trigger  rate 
was  derived  via  a  count-down  chain  from  the 
2400  Hz  satellite  subcarrier  using  a  phase- 
lock  loop  as  the  signal  source.  Most  of  this 
circuitry  is  also  used  in  the  DRIR  mode.  The 
output  (pin  11)  of  IC3  in  the  original 
adapter  is  24  Hz.  If  this  24  Hz  signal  is 
divided  by  1 5  the  proper  1 .6  Hz  signal  will 
be  produced.  There  are  many  ways  in  which 
the  divide  by  15  circuit  could  be  set  up  but  I 
chose  to  go  a  simple  route.  RCA  markets  a 
number  of  interesting  little  IC  kits  that  are 
available  through  most  of  their  distributors. 
One  of  these,  the  KC  4012,  is  a  digital 
counting  module  that  can  be  wired  to 
perform  a  number  of  different  counting 
functions  following  the  wiring  hookup  en- 
closed with  the  components.  One  of  these 


options  is  a  divide  by  1 5  mode  which  is  used 
as  part  of  the  converter  modification.  The 
output  of  the  module,  interfaced  with  the 
original  circuit  as  indicated  in  Fig.  1,  is 
routed  to  a  dpdt  switch  along  with  the 
normal  4  Hz  from  the  converter  count-down 
chain.  The  switch  is  used  to  select  either  the 
APT  or  DRIR  trigger  rate  to  drive  the 
horizontal  monostable  in  the  monitor.  The 
other  half  of  the  switch  performs  another 
function  to  be  outlined  shortly. 

The  next  problem  to  be  solved  was  how 
to  select  the  proper  video  display,  either 
visible  light  or  IR,  since  it  is  impractical  to 
observe  them  both  simultaneously.  After 
quite  a  bit  of  midnight  experimentation  the 
following  procedure  was  adopted.  The  out- 
put of  the  divide  by  15  module  (1.6  Hz)  is 
routed  to  one  section  of  a  7404  hex  inverter 
whose  output  is  then  fed  into  Vi  of  a  7490 
decade  counter  in  the  divide  by  2  mode-  The 
output  of  the  7490  or  an  inverted  version  of 
same,  obtained  by  feeding  another  section  of 
the  7404  hex  inverter,  is  applied  to  the  base 
of  a  blanking  transistor,  Ql,  which  shorts 
the  video  to  near  ground  potential  whenever 
its  base  goes  positive.  The  end  result  is  that 
every  other  line  of  video  is  effectively 
blanked  and  the  blanking  sequence  is  deter- 
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Depend  on  JAN  Crystals. 

Our  large  stock  of  quartz 
crysial  materiafs  and  components  assures  Fast 
Defivery  from  us- 

CRYSTAL  SPECIALS 

2-METER  FM  for  most  Transcefvers     ea,  S3.75 
144-148  MHz—    0025  Tol. 

Frequency  Standards 
100  KHz  (HC  13/U) 
1000  KHz  (HC  6/U) 

Almost  all  CB  Sets.  If.  or  Rec. 

(CB  Synthesizer  Crystal  on  request) 
Any  Amateur  Band  m  FT*243 
(80-meter,  $3.00  -  ISO-meter  not  avail.)  4/$5,00 
For   Is!   class   mail,   add   20c   per   crystal.    For 
Atrmail.  add  25c,  Send  check  or  money  order* 
No  dealers,  please. 


1.50 


Dtvisioh  of  Bob  Whan 

&  Son  Electronics.  Inc 

2400  Crystal  Dnvr? 

Ft,  Myers    Florida 

33901 

All  Ptiones 
(8131  936-239r 


Send    10c   for   new   catalog   with    12   oscillalor 
circuits  and  lists  of  frequencies  m  stock 


YOUR  GEAR. 


We  pay  top  do/far  or  trade . 


Tell  us  what  you  have  —  Here's  a  partial  list 
of  what  we  want: 

RT-742/ARC-51BX*  ..  RT-662/GRC-106 

*w/control  boxes 
RT-743/ARC-51A  .  .  .  RT-698/ARC-102 

RT-823/ARC  131  .  .  .  Magnavox  FIVI-622 
RT-857/ARC-134  .  .  .  RT-8S9/APX-72 . 
RT-524/VRC  .  .  .  RT-246/VRC  ...... 

R-442/VRC    .    .    .    R-390A/URR    .    .   . 

RT-648/ARC-94  . , ,  AN/TRC-68 

AN/VRC-24  .  .  AN/URC-9  . .  AN/PRC-77 
CU-1669/AR  .  .  .  490T-1  .  . .  618T-1-2-3 
C-6287/ARC-51  BX  .  . .  AN/PRC25  . . . 
ox  807..  AN/A  RC-1 14/1 15/1 16  ... 


We  buy  all  types  of  military  test  equipment .  .  . 
radios    etc.  Do  you  have  a  TS—683/TSM  crystal 
impedance  meter,  H~P  or  TEKTRONIX  equip 
menl?  If  you  hate  $$$  we'll  trade  for  NEW  ham 

ear!   But   if  you   love   green   stuff,    let's  trade 

'OUR  equipment  for  OUR  dough! 

COLUMBIA  ELECTRONIC  SALES,  INC 

Box9266-A;  No,  Hollywood,  CA  91609 

Phone:  (213)764-9030 
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mined  by  whether  the  inverter  or  non- 
inverted  7490  signal  is  used.  The  original 
converter  circuit  did  not  incorporate  blank- 
ing but  since  it  was  required  for  the  DRIR 
mode  I  decided  to  let  the  transistor  do 
double  duty  and  provide  retrace  blanking  as 
well-  This  is  accomplished  by  feeding  the 
output  of  the  monitor  horizontal  mono- 
stable  to  the  base  of  Ql,  blanking  the  video 
for  the  duration  of  the  retrace  pulse.  The 
other  side  of  82,  used  for  trigger  rate 
selection  (APT/DRIR)  is  used  to  disable  the 
line  blanking  function  in  the  APT  mode 
while  retaining  retrace  blanking. 

Construction 

The  entire  modification  circuit  consisting 
of  the  KC  4012  module,  7404,  7490,  and 
the  HEP-50  used  for  QI  can  be  mounted  on 
a  small  piece  of  perf  board  and  intercon- 
nected to  the  original  adapter.  The 
APT/DRIR  selector  (82)  and  the  Visible/IR 
selector  (S3)  should  be  mounted  on  the 
front  panel.  A  new  phono  jack  will  be 
required  for  the  horizontal  blanking  signal 
and  this  can  be  mounted  on  the  rear  apron. 
The  monitor  will  also  require  a  new  jack  for 
the  blanking  trigger. 

Since  the  DRIR  sweep  rates  are  even 
slower  than  those  used  in  the  APT  mode, 
still  more  capacitance  will  be  required  in  the 
monitor  discharge  circuits.  The  original 
article  described  the  addition  of  a  1000  mf 
capacitor  in  the  vertical  discharge  and  1 .5  mf 
in  the  horizontal  discharge  circuits.  These 
capacitors  are  retained  in  the  modified 
version  but  a  dpdt  center  ''off"  switch  is 
now  used  to  switch  them  into  service.  In  the 
center  *'off"  position  the  monitor  functions 
normally  as  indicated  in  Fig,  2,  In  one  "on" 
position  the  APT  capacitor  values  are 
switched  into  the  circuit  and  in  the  other 
"on"  position  the  DRIR  capacitors  (2000 
mf  vertical  and  3  mf  mylar  for  the  hori- 
zontal) are  switched  in.  The  value  for  the 
horizontal  circuit  can  be  obtained  by 
paralleling  several  units  of  lesser  capacitance. 

Operation 

NOAA  2  transmits  on  a  frequency  of 
137,5  MHz  and  future  satellites  in  the  series 
will  alternate  between  this  frequency  and 
137-62,  the  frequency  presently  in  use  on 
ESS  A  8.  Place  82  in  the  DRIR  position.  The 
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Fig,  Z  Complete  WB8DQT  SSTV  monitor  modifications  for  APT  and  DjRJR  seivice.  Modifications 

outlined  in  the  original  APT  converter  are  in  blue  while  additional  components  for  DRIR/ITOS  service 
are  in  red*  S2  in  the  original  article  was  a  simple  dpdt  toggle  switch.  In  this  version  a  center  ''off"  dpdt 
toggle  is  used.  In  the  "off "  position  the  monitor  functions  normally  in  the  SSTV  mode.  In  the  APT 
position  the  APT  discharge  capacitors  provide  proper  sweep  for  that  mode  while  in  the  DRIR  position 
other  capacitor  values  are  used.  The  trigger^  blanking^and  video  jacks  can  be  mounted  on  the  rear 
apron  with  S2  mounted  on  the  front  paneL 


position  of  S3  is  not  important  at  this  time. 
The  monitor  horizontal  size  and  centering 
controls  should  be  adjusted  for  a  sweep  that 
extends  sUghtly  beyond  the  margins  of  the 
viewing  bezel.  The  vertical  sweep  should  be 
set  to  require  approximately  six  minutes  to 
sweep  from  top  to  bottom  on  the  monitor 
screen.  Apply  a  NOAA  2  signal  to  the 
adapter  and  phase  the  picture  as  you  would 
the  APT  display.  A  bright  seven  pulse  sync 
train  precedes  the  picture  and  can  be  lined 
up  just  off  the  left  hand  side  of  the  picture. 
Adjust  the  recorder  gain  control  for  best 
contrast.  Now  observe  the  region  immedi- 
ately following  the  sync  pulse  train.  It  will 
be  black  for  the  visible  light  channel  and 
white  (cold)  for  the  IR  channel.  This  narrow 
strip  represents  the  view  of  space  just  before 
the  sensor  scans  across  the  earth.  If  you  are 
watching  the  IR  view  and  want  to  see  the 
visible  light  channel  simply  move  S3  to  its 
other  position-  If  you  started  out  with  .the 
visible  channel  then  the  other  position  of  S3 
will  provide  the  IR  channel-  S3  has  no 
universal  calibration  —  it  simply  chooses  the 
alternate  display  to  whatever  is  being  viewed 
at  the  moment* 

During  daylight  passes,  when  the  satellite 
moves  from  north  to  souths  both  IR  and 
visible  data  are  avaOabie,  North  wiU  be  at  the 
start  of  a  daylight  picture  sequence.  At  night 
the    satellite    passes    overhead    going    from 


south  to  north  so  the  bottom  of  the  picture 
represents  north  and  the  photo  should  be 
inverted  to  show  the  correct  geographic 
relationships.  Night  passes  produce  excellent 
IR  pictures  but  the  visible  channel  will  be 
black  due  to  insufficient  light  to  effect  the 
visible  sensor.  The  visible  light  view  can  be 
interpreted  just  like  the  APT  pictures  but 
the  IR  channel  is  a  little  different-  The 
parameters  of  the  IR  sensor  and  associated 
circuitry  are  set  up  so  that  the  coldest 
objects  (space,  clouds,  etc.)  appear  white 
while  warm  objects  are  black.  Clouds  will 
usually  appear  white  in  the  IR  view  but  the 
appearance  of  the  land  and  water  features  in 
the  pictures  will  change  during  the  season 
depending  upon  the  relative  temperature 
differences  in  your  climatic  area. 

Due  to  the  geometry  of  the  scanning 
system  only  those  areas  immediately  under 
the  spacecraft  orbital  track,  equivalent  to  a 
line  drawn  down  the  center  of  the  photo, 
will  appear  to  have  the  proper  aspect  ratio- 
Objects  out  toward  either  horizon  will  be 
foreshortened.  If  you  have  a  scanning  re- 
ceiver or  an  XYL  who  can  switch  channels 
for  you,  it  is  fun  to  record  both  ESS  A  8  and 
NOAA  2  passes  for  a  given  day  and  compare 
the  results.  This  is  the  best  way  to  actually 
see  the  optical  effects  introduced  by  the 
scanning  mirror  of  the  DRIR  system.  Such  a 
comparison  is  shown  in  Fig.  3.  I  use  a  Heath 
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Fig.  3.  Comparison  of  ESSAYS  (APT)  and  NOAA-2 
(ITOS/DRIR)  pictures  for  the  morning  of  Novem- 
ber 3,  2973.  Both  satellites  made  close  to  overhead 
passes  over  the  author's  Michigan  QTH,  The 
ITOS/DRIR  format  consists  of  a  continuous  strip 
of  coverage  for  the  entire  period  the  satellite  is  in 
radio  range.  The  ESSA- 8  photograph  is  essentially 
a  "snapshot"  taken  at  one  point  in  time  and  read 
out  over  an  extended  (200  sec.)  period.  The 
prominent  band  of  noise  in  each  picture  is  caused 
by  a  null  in  the  fixed  antenna  pattern.  The  IR  view 
from  NOAA-2  was  rather  uninteresting  during  this 
pass  due  to  the  overall  cooling  that  was  taking 
place  on  that  day.  Similar  cloud  patterns  are 
present  in  both  satellite  views  and  the  pronounced 
foreshortening  of  features  toward  the  horizon  is 
clearly  evident  in  the  N  O  A  A 
picture.  North  is  to  the  right  in  both  pictures. 


W-  h     ' 


GR-1 10  scanning  receiver  with  a  preamp  and 
an  audio  actuated  relay  that  turns  on  the 
recorder  whenever  either  satellite  breaks  the 
receiver  squelch.  Maximum  flexibility  with 
this  type  of  unattended  operation  required  a 
good  omnidirectional  antenna  and  a  mast- 
mounted  preamp.  If  you  desire  precise  infor- 
mation on  the  recorder  *'on''  periods  use  a 
stereo  recorder  and  put  CHU  or  WWV  on  the 
alternate  channel.  In  general,  the  NOAA 
satellite  will  be  found  to  have  a  stronger  and 
more  consistent  si^aL  Despite  the  unusual 
optical  effects,  the  DRIR  system  actuaOy 
works  out  better  in  the  long  run  than  the 
older  APT  format.  ESSA  8  is  spin  stabilized 
in  orbit  so  much  of  the  time  it  transmits  a 
tone  between  pictures  while  it  is  rolling  to  a 
proper  attitude  to  take  another  picture.  It*s 
very    frustrating   to   hear    this  inter-picture 


tone  coming  in  loud  and  clear  for  several 
minutes  only  to  have  the  satellite  pass 
through  a  null  in  your  antenna  pattern  just 
as  picture  transmission  begins  —  ask  my  wife 
who  monitors  the  language  drifting  out  of 
the  basement  during  the  evenings!  With  the 
DRIR  system  you  get  usable  video  whenever 
the  satellite  is  coming  in  -  there  is  no  dead 
air  time* 

Adding  this  modification  will  provide  you 
with  a  video  display  system  which  is  com- 
patible with  all  the  weather  satellites  cur- 
rently in  use.  Since  DRIR  systems  of  the 
ITOS/NOAA  type  will  be  flown  well  into 
the  end  of  this  decade  you've  lots  of  time 
available  to  use  the  unit!  Grab  your  atlas, 
weather  map^  and  tape  recorder  and  come 
up  and  join  the  fun! 

.  .  .WB8DQT 
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W.F.  Stortz  K3QK0 
51 22  Alberta  Avenue 
Baltimore   MD  21236 


Can  a  Keyer  Be  Logical  ? 


Akeyer    made    principally    of    ICs    is 
hardly  new  to  most  people^  but  if  you 

have  not  made  one,  youVe  missed  a  lot. 
They  are  very  easy  to  wire  and  the  circuit 
logic  is  surprisingly  easy  to  understand.  All 
this  makes  ft  practical  to  change  things 
around  many  ways  so  that  your  keyer  is 
tailor  made  to  fit  your  needs.  The  one 
described  here  is  designed  to  get  rid  of  every 
pain  in  the  neck  trouble  that  used  to  bother 
me  while  keying  my  rig.  It  will  complete  any 
dot  or  dash  started  every  time.  You  cannot 
start  a  dot  or  dash  until  the  one  being  made 
is  complete  and  is  followed  by  a  space.  AIso^ 
the  speed  can  be  adjusted  from  1  WPM  to  35 
WPM.  It  will  key  a  -11 OV  dc  grid-block 
system  and  handle  up  to  30m A^  Its  power 
requirement  is  5V  dc  at  an  almost  constant 

30mA  making  the  power  supply  very  simple. 

Circuit 

The  circuit  is  not  hard  to  understand 
because  things  just  go  on  and  off  at  a  logical 
time.  However,  it  is  necessary  to  be  familiar 
with  the  way  the  various  components  go 
about  it. 

Starting  at  the  beginning.  A  silicon  con- 
trol rectifier  (SCR)  will  not  conduct  from 


anode  to  cathode  until  a  small  positive 
power  is  applied  to  its  trigger  lead*  When  it 
starts  conduction  the  trigger  loses  control 
and  it  will  not  stop  until  the  anode  to 
cathode  voltage  is  either  removed  or  reduced 
to  a  very  small  magnitude,  A  unijunction 
transistor  will  not  conduct  B2  to  Bl  until  a 
positive  voltage  just  about  as  large  as  its 
supply  voltage  is  present  at  its  emitter.  But, 
unlike  the  SCR,  it  will  stop  all  conduction 
after  the  emitter  power  is  removed,  A 
NAND  gate  will  have  an  output  of  practically 
OV  when  its  input  terminals  are  open  circuit 
or  connected  to  the  supply  voltage.  When 
any  one  of  the  inputs  is  grounded  to  the 
common  side  of  the  power  supply,  the 
output  snaps  up  to  the  supply  voltage 
potentiaL  A  JK  flip  flop  output  terminals 
are  called  Q  and  Q  {A  and  non-Q)  and  are 
never  at  equal  potentiaL  One  is  always  at  the 
supply  voltage  potential  and  the  other  prac- 
ticatfy  OV.  Q  and  0  will  switch  potentials 
each  time  the  clock  pulse  (CP)  terminal 
changes  swiftly  from  the  supply  voltage  to 
ground  potential,  providing  that  all  other 
inputs  are  either  open  circuit  or  connected 
to  the  supply  voltage.  The  set,  preset  and 
reset  (S,  PS,  RS)  will  determine  the  Q  and  Q 
potentials  when  they  are  held  on  ground  and 


DECEMBER  1974 


53 


H 


CLOCK 
©      PULSE  GENERATOR    ® 


OWE-SHOT  M  V 
PULSE    SHAPER 


FLIP-FLOPS  UK) 
DOT  DASH 


SPEED 


T^MIIMG    CHART 
CHARACTER  "A" 


KEY 
POS 


U20 
II 


U1A 
I 


UIB 
6 


0 

F 


? 


DASH 


5V 


V 


TftAVCLLIifG 


nnnnrLnr 
fnrLnnrLnr 


KEY 

BIAS  a 

5V  COM 

5V  POS 

XMTR 
GMD 


U4 
3 


U4 
t3 

U4 
Ig 

UIC 
U2C 

a 

U2B 

5 
U2A 

3 

02 
EMIT 


° I      *     WiTMiP*  I 


ITHIP4 
SPACE 


5 
O 


LJ 


5 


^ 


5 
O 
OV 


r 


WITHIN   SPAtC 


I 1 


-nov 


OOT'SPACE'DASH 


Fjg,  L 


will  not  allow  them  to  change  no  matter 
what  happens  at  any  other  terminal.  S  and 
PS  will  even  override  the  RS.  When  one  of 
the  gate  inputs  is  grounded,  Q  and  Q  may 
switch  at  the  time  of  the  negative  CP  if  the 
proper  gate  is  selected,  or  remain  unchanged 
if  the  other  gate  is  grounded.  Finally,  a  NPN 
transistor  will  conduct  collector  to  emitter 
when  its  base  is  positive  in  relation  to  its 
emitter. 

When  these  components  are  connected  as 
shown  in  Fig.  1,  they  will  snap  on  and  off, 
making  dots,  dashes  and  spaces  as  directed 
by  the  key  location.  The  operation  begins 
when  the  key  armature  supplies  a  OV  signal 
{as  measured  from  the  keyer  power  supply 
common)  from  UI08  to  U2D-13.  Hereafter 
we  shall  call  this  kind  of  signal  LOW  and  one 
measuring  the  supply  voltage  potential 
HIGH  instead  of  0  and  1  as  in  computer 
talk.  If  the  key  was  in  the  dot  position,  this 
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Fig.  2. 


m\\  remove  the  LOW  reset  signal  from 
CR1-T  and  U3.-13  replacing  it  with  a  HIGH, 
triggering  CR-1  on.  Q1-E  is  then  connected 
to  its  timing  capacitor,  CI, and  resistors,  Rl 
and  R2  through  CR-1  and  a  series  of  pulses 
are  formed.  The  number  of  pulses  depends 
upon  how  long  the  key  is  closed,  but  will 
never  be  less  than  two,  the  number  required 
to  make  one  dot.  The  negative  pulses  are  fed 

to  UIA-UIB  where  they  are  shaped  and 
given  a  very  fast  fall  time.  CI  is  discharged  at 
the  end  of  each  pulse  causing  CR1  to  be  cut 
off.  In  order  to  make  sure  that  a  second 
pulse  is  always  formed,  after  CI  recharges 
through  Rl  and  R2,  it  is  necessary  to  keep 
CRl-T  at  a  HIGH  even  if  the  key  is  released 
or  moved  to  the  dash  contact.  As  shown  in 
the  Timing  Chart,  Fig.  1,  this  is  accom- 
plished by  U3  being  flipped  by  the  first 
pulse  causing  U1C-8  to  be  set  HIGH,  which 
sets  UlD-11  LOW,  which  sets  U2D-n  HIGH 
which  keeps  CRl-T  and  U3-13  at  a  HIGH. 
When  UlD-n  is  LOW, (or  ST  is  closed) 
U2C-8  is  HIGH  and  Ql  will  conduct  until 
U3  flops.  This  action  will  make  the  Dot 
Reset  line  LOW  again,  Q2  snaps  off  (if  ST  is 
open)  and  the  system  is  in  the  OFF  state  and 
ready  to  respond  to  the  key  again. 

The  keyer  power  supply,  Fig.  2    uses  a 
6.3V  ac  filament  transformer  connected  to  a 
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bridge  rectifier  and  simple  filter  circuit.  It  is 
designed  to  be  mounted  inside  the  trans- 
mitter so  that  one  cable  will  run  to  the 
keyer, 

Keyer  Construction 

The  keyer  construction  is  a  two  part 
project^  electronic  and  mechanical.  Both  can 
be  completed  with  around  the  shack  tools 
and  materials-  All  electronic  components 
and  the  key  are  mounted  on  a  6.2cm  x 
1  2Jcm  (2  7/8"  x  5'^)  piece  of  Vectorboard 
which  has  U6mm  (.062")  holes  with  5m 
(.2")  on  center  spacing. 

One  of  the  goals  of  this  project  was  to 
devise  a  practical  way  of  mounting  the 
flat-pack  type  IC  gates  without  a  printed 
wiring  board.  They  mount  neatly  and  are 
easy  to  wire  by  staggering  the  Vector  flea 
clips  seven  along  the  side  in  a  diamond 
pattern  with  three  pins  diagonally  below  and 
to  the  side  of  the  diamond,as  shown  in  Fig. 
3.  The  flat-pack  leads  are  fanned  out,  cut  to 
length,  pushed  through  the  clip  holes  and 
soldered  in  place.  The  long  TO-1 16  flip  flop 
IC  packages  were  given  the  same  treatment 
by  staggering  seven  clips  down  a  side  with 
their  large  ends  toward  the  IC  and  their  tabs 
alternately  turned  In  and  out.  This  pattern  is 
also  shown  in  Fig.  3.  Most  of  the  wiring  is 
under  the  board  and  should  be  28  to  22 
AWG  insulated  with  a  solid  conductor  for 
the  best  appearance. 

Key  Assembly 

The  key  assembly  has  a  paddle  made  of 
tempered  masonite  with  its  shaft  bolted  or 
rivited  between  two  5,1  cm  (2"}  long  alumi- 
num angles  Z5cm  (r')  high,  U2cm  (1/2") 
bottom  flanges,  and  ,6mm  (,025'')  thick. 
The  bottom  flanges  are  cut  off  for  3,1cm  (1 


1/4")  until  only  a  1.2cm  (1/2")  strip 
remains  at  the  top  to  be  fastened  to  the 
paddle  stem.  This  assembly  is  fastened  to  an 
aluminum  plate  along  with  a  2,5cm  (V) 
cube  of  insulation  cut  out  in  the  center 
making  it  a  ''U*'  shape  with  ,6cm  (1/4'*) 
walls.  Holes  are  drilled  and  taped  into  the 
sides  to  provide  for  adjustable  dot  and  dash 
contacts  made  of  brass  bolts.  These  line  up 
with  another  brass  bolt  passing  through  the 
metal  of  the  paddle  assembly  and  is  the 
armature  contact.  Cutting  a  slot  toward  the 
back  of  the  angles,  making  them  look  like  a 
block  letter  **L"  is  how  the  spring  action  of 
the  key  is  adjusted.  Two  other  metal  parts 
are  bolted  to  the  circuit  board.  The  1.9cm 
(3/4")  wide  angle  that  holds  the  large, 
rugged  pot,  Rl,  and  a  small  piece  of  alumi- 
num to  heat  sink  the  switch  transistor,  QZ 

The  base  of  the  keyer  is  about  8mm 
{5/16'')  thick  and  is  made  by  pouring  about 
3  pounds  of  melted  fishing  sinkers  into  a 
mold.  With  rubber  pads  on  the  bottom  of 
the  base  this  key,  it  will  not  slip  around  the 
operating  desk.  The  circuit  board  is  mounted 
to  this  base  with  spacers  and  bolts  in  each 
corner,  along  with  the  back  and  front  panels 
of  the  cover.  These  panels  are  5,1cm  (2") 
high,  1.6mm  (1/16")  thick  aluminum  with 
corners  rounded  to  fit  the  wrap  around  top. 
The  slide  switch,  SI,  is  fastened  to  the  side 
of  this  top.  The  call  letters  and  QTH  are  cut 
out  of  your  QSL  and  cemented  to  the  top, 
making  it  a  very  personal  keyer. 

My  keyer  is  connected  to  the  transmitter 
with  a  61cm  (2")  piece  of  two  conductor 
shielded  wire  with  a  three  circuit  phone  plug 
on  its  free  end.  I  connect  the  shield  to  the 
plug  sieve,  the  5V  dc  positive  keyer  power  to 
the  ring,  and  the  key  bias  line  along  with  the 
5Vdc  common  to  the  tip. 

Conclusion 

There  are  no  adjustments  required  to 
make  the  keyer  work  properiy,  but  if 
troubleshooting  is  required  it  can  be  carried 
out  at  slow  speed  with  a  multimeter  or  an 
oscilloscope  at  high  speed.  My  keyer  has 
been  chugging  along  for  months  without  a 
sign  of  trouble  and  I  do  not  expect  any 
within  the  next  decade. 

.,  .K3QK0 
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NEWS  AS  IT 
HAPPENS 


that's  [ust  what  HOTLINE  gives  you.  Late  breaking  news  is  in  your  hand  while  it's 
fetill  happening!  Every  other  Friday,  HOTLINE  rushes  you  all  the  up-to-the-minute 
info  that's  so  vital  to  the  active  ham.  At  only  3Qi  an  issue,  it's  one  of  the  few  real 
bargains  still  [eft!  And  a  third  of  that's  for  postage!  Just  what  does  HOTLINE  offer 
you? 


LATEST  breaking  FCC  news 
NEW  petitions  filed 

IMMEDIATE  job  openings 
HOT  classified  ads 

BRAND  NEW  product  reports 
CURRENT  DXpedftions 


contest  NEWS 
ha  mf est  EVENTS 
government  ACTIONS 
propagation  FLASHES 
everything  UPCOMING 
convention  HAPPENINGS 


■  

The  fact  is  HOTLINE  gives  you  all  the  things  you  need  to  know  when  you  need  to 
know  them.  And  that  means  RIGHT  NOW,  not  two  months  from  now.  When  we 
say  "news"  we  mean  it!  HOTLINE  is  in  the  mail  hours  after  the  deadline  closes, 
and  often  in  your  home  the  next  day. 

HOTLINE  is  by  subscription  ONLY.  For  $8  a  year,  it  is  delivered  to  you  by  first 
class  mail  marked  "rush  -  time  value."  Our  tests  have  shown  that  this  class  of  mail 
often  arrives  sooner  than  even  airmail!  HOTLINE  is  published  in  professional 
newspage  format  and  gives  you  many  times  the  current  information  available 
anywhere  else. 


Get  the  news  while  it's  still  news.  SUBSCRIBE  TO  HOTLINE  TODAY! 
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Yes!  RUSH  ME  HOTLINE  TODAY.  For  only  $8  a  year!  Bill  me  after 

I  receive  my  first  issue. 
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NOW  you  can  enjoy  FSTV  at  reasonable 
cost.  NOW  available— a  COMPLETE    FSTV 
equipment    line* 

iHh  US.  made    with   parts    available  from  your    local   electronic 
parts   distributor. 
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The  Perils  of 
Reaching  Novicehood 
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p 


As  any  old  timer  will  tell  you,  it's 
*'awfully''  easy  to  get  your  Novice 
license.  Any  ten-year-old  can  do  it  with  no 
trouble  at  alL  Unfortunately,  it's  also  decep- 
tively easy  for  the  old  timer  to  forget  all 
those  little  difficulties  that  he  encountered 
back  when  he  was  starting.  Problems  nearly 
always  look  simple  in  hindsight 

Looking  at  things  from  the  other  side  of 
the  coin,  though,  the  average  newcomer  is 
faced  with  a  wide  variety  of  problems.  How 
am  I  going  to  learn  all  this  theory?  The 
code?  Who's  going  to  give  me  the  test? 
Where  am  I  going  to  get  the  equipment?  Buy 
or  build? 

There  are  many  study  manuals  available 
to  help  answer  some  of  these  questions,  but 
somebody  must  guide  the  prospective  ama- 
teur to  the  manuals  in  the  first  place.  After 
all,  money  is  usually  a  rather  precious 
commodity  for  the  beginner,  and  any  study 
guides  of  value  aren't  cheap  enough  to  be 
found  by  trial  and  error. 

In  the  last  two  years^  Tve  made  the  slow 
climb  up  from  Novice  to  General,  and  finally 
to  the  Advanced,  so  I  can  well  appreciate 
just  how  difficult  it  is,  and  where  the  trouble 
spots  lie.  Many  a  time  I've  wished  that 
someone  had  guided  me  through  the  easier 
paths. 

As  with  any  beginner  I  often  encountered 
little  articles,  such  as  this  one,  that  made 
nice  general  statements  about  how  to 
become  an  amateur,  but  few  dealt  with  the 
subject  on  the  poor  man's  level  where  most 
of  us  start  You  don't  just  **go*'  and  buy  $50 
worth  of  parts  to  build  a  transmitter  that's 


supposed  to  save  you  money  in  the  first 
place,  and  you  can't  just  *'ftnd"  a  ham  to 
give  you  the  exam. 

It's  not  that  easy,  and  it  is  in  these  areas 
that  Vd  like  to  throw  in  a  few  ideas.  So  if 
the  above  problems  seem  painfully  familiar, 
then  read  on. 


The  Theory 

Back  in  1973  the  FCC  did  some  serious 
revamping  of  the  Novice  exam.  Until  that 
time,  the  emphasis  was  placed  on  radio  laws 
and  procedures^  with  only  enough  theory 
involved  to  assure  that  the  Novice  could 
understand  the  regulations.  Little  by  little, 
the  theory  crept  in,  first  with  some  sche- 
matic related  material,  then  electrical  laws, 
finally  culminating  in  the  1973  changes. 

Essentially,  the  Novice  exams  changed 
from  something  that  you  could  just 
memorize  for,  to  a  more  comprehensive 
exam  requiring  an  application  of  actual 
knowledge.  Memorizing  was  out  and  so  it 
remains  today.  The  student  must  actually 
learn  the  necessary  material- 
There  are  two  fundamental  sources  of 
information  for  the  prospective  ham.  The 
first,  an  actual  study  guide  specifically 
intended  to  prepare  the  beginner.  Such  a 
guide  assumes  that  you  possess  little  more 
than  a  desire  to  learn,  no  prior  knowledge  is 
required. 

Several  are  available.  The  newest  is  the  73 
Magazine  publication  77?^  Novice  Class 
Study  Guide,  Because  of  its  newness,  this 
appears  to  be  the  most  comprehensive  and 
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PARTI 


SEND  FOR  OUR  7  PC. 
10,000  WORD  SSTV 

STORY.  Everything  from 
SSTV  frequency  allocalioos  to 
reprints  of  ham  magazine  SSTV 
articles  that  you  may  have 
missed. 


PARTS 


PART  2 


WE'LL  SEND  YOU 
OUR  DIRECTORY  OF 
SSTV  OPERATORS! 

Talk  with  them  yourself  and 
see  how  much  they  enjoy  SSTV, 
You  might  find  that  old  friend 
you  used  to  work  on  6  meters 
has  gone  to  SSTV. 


TUNE  TO  14.230  mH2 
AND  SEE  ALL  THE  SSTV 
ACTION 

There  is  almost  continuous  SSTV 
activity  on  14.230.  A  good  way  to 
get  the  inside  SSTV  story  is  to 
monitor  this  frequency. 


PART4 


WE'LL  SHIP  YOU  OUR  MONITOR 

AND/OR  CAMERA  ON  OUR 

100%  SATISFACTION  OR 

MONEY  BACK  GUARANTEE 

See  foryourself  why  SSTV  is  the  fastest  grow- 
ing amateur  radio  activity. 

MODEL  70A  SSTV  MONITOR $345 

MODEL  80A  SSTV  CAMERA $345 

MODEL  61  VIEWFINDER $265 
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Please  send  me  the  folfowing: 

□  Free  7  pc  SSTV  literature     □  Model  70A  SSTV 
monitor    Q  Model  80A  SSTV  camera     □  Model  61 
Viewftnder 


CALL 


AO0R£SS 

CITY 


ROBOT  RESEARCH  INC 

7591  Convoy  Court 

San  Diego,  CA  92111 

Ph.  (714)  279-9430 


^ip. 
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up  to  date  course  available  at  this  time. 
Additionally,  if  you  want  to  spend  the 
nnoney,  73  also  has  a  new  cassette  theory 
course  on  the  market  that  allows  you  to 
absorb  the  information  while  still  keeping 
your  hands  free. 

This  can  be  an  excellent  way  to  learn 
because  you  can  play  the  tape  over  and  over 
again  until  the  contents  sink  In,  instead  of 
having  to  reread  a  book  again  and  again, 
which  quickly  becomes  pretty  tedious.  Not 
only  that,  the  tape  will  allow  you  to  do 
something  else  while  youVe  listening  so  you 
can  play  it  on  your  way  to  work  or 
whenever  a  spare  moment  presents  itself. 

The  American  Radio  Relay  League 
(Newington,  Conn*  06111)  also  offers  a 
course  called  ''Gateway  to  Amateur  Radio/' 
The  ARRL  manuals  have  gotten  thousands 
through  the  old  style  Novice  exams.  One 
caution  though,  make  sure  that  you  get  a 
recent  manual,  otherwise  you  might  find 
yourself  studying  old  material  dating  back  to 
before  the  exam  change. 

Numerous  other  companies  offer  various 
reprints  of  FCC  question  lists,  with  appro- 
priate answers,  but  the  FCC  tends  to 
rephrase  most  of  the  sample  questions  quite 
liberally,  so  that  won't  really  help  you  quite 
as  much  as  a   study  guide  would.  If  you 

really  know  the  theory  behind  the  answer, 
then  you  can  handle  virtually  any  re-phrased 
version  of  a  question;  but  if  you  only  know 
one  stock  answer  for  one  stock  question, 
then  you're  practically  bound  to  fail  because 
you'll  hardly  ever  see  the  stock  question. 

The  second  way  to  learn  is  to  locate  a 
nearby  amateur  radio  club  that  is  offering 
Novice  theory  classes.  The  best  people  to 
contact  about  this  are  the  local  hams,  and 
you  have  to  find  them  first,  so  more  about 
that  later. 

Before  you  go  out  and  buy  anything, 
though,  it  certainly  would  be  a  good  Idea  to 
check  the  public  library,  especially  if  you're 
in  a  big  town,  because  most  of  the  guides  I 
mentioned  are  well  enough  known  to 
possibly  be  there. 

The  Code 

The     International     Morse     Code    is    a 


requirement   that  still    lingers   around  the 

amateur  exams.  There's  no  easy  way  around 

it,  only   actual   practice  will   help  you   to 

finally  master  the  code,  but  don't  give  up 

hope  if  you're  having  difficulty,  hundreds  of 

thousands  have  conquered  it,  and  you  will 

too^ltjust  takes  some  people   longer   than 

others. 

If  you  have  a  receiver,  one  of  the 

best  ways  of  learning  is  to  copy  actual 
on- 1 he-air  CW.  Eighty  meters  has  the  reputa- 
tion for  harboring  the  slowest  operators  but 
don't  neglect  the  other  bands,  there  are 
always  some  slow  people  there  too, 
especially  on  15. 

The  ARRL  offers  on-t he-air  code  practice 
at  the  five  wpm  and  up  level  every  day, 
either  in  the  morning  or  night  A  stamped 
self  addressed  envelope  to  The  American 
Radio  Relay  League,  Newington  CT  06111 
will  get  you  an  up  to  date  schedule  of  the 
code  practice  times  and  frequencies. 

If  you  don't  have  a  receiver  yet,  and  you 
do  have  a  tape  recorder,  Radio  Shack  and  73 
Magazine  both  market  an  excellent  code 
practice  tape.  The  73  tape  will  save  you  $2 
and  is  a  more  grueling  course,  with  the 
useful  reward  of  being  prepared  for  some- 
thing a  lot  harder  than  you  will  actually 
find.  This  is  more  of  a  help  than  a  hindrance 
because  you'll  be  pretty  nervous  while 
you're  taking  that  code  test  so  it  helps  to  be 
more  than  ready. 

Also  essential  is  a  key  and  code  practice 
oscillator.  These  gadgets  will  allow  you  to 
try  your  hand  at  sending  the  code  yourself. 
Remember,  this  is  also  an  important  part  of 
the  required  test,  but  don't  let  it  worry  you. 
Once  you're  able  to  copy  the  code  (trans- 
cribe the  sounds  onto  paper  as  the  proper 

letters),  sending  will  be  a  lot  easier  than  it 
might  otherwise  seem. 

The  secret  is  to  memorize  the  Morse 
alphabet  not  as,  for  example;  'U'  is  two  dots 
and  a  dash,  but  as  'U'  is  a  particular  sound, 
"dididah."  If  you  differentiate  between 
letters  by  stopping  to  count  the  number  of 
dots  and  dashes  then  you  won*t  be  able  to 

copy  fast  code.  However,  as  you  gain 
experience,  the  more  you  listen  to  it  the 
more  you  will  tend  to  move  away  from  the 
^'counting"  method. 
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Radio  Shack  sells  a  beginners  key  at 
approximately  $L50-  For  about  three 
dollars  more,  a  workable  code  practice  oscill- 
ator can  be  constructed  from  a  battery  and 
the  high  frequency  buzzer  or  transistorized 
oscillator  module,  also  available  from  Radio 
Shack. 

By  the  way,  if  you  have  neither  receiver 
nor  tape  recorder^  the  next  best  thing  is  to 
coerce  a  friend  into  becoming  interested  in 
amateur  radio.  That  way  you'll  at  least  have 
someone  to  practice  with.  As  with  the 
theory  J  check  with  the  local  hams  to  see  if 
there  is  a  club  that  may  be  offering  code 
courses  for  prospective  amateurs.  Such 
classes  usually  meet  once  or  twice  a  week  for 
several  months  (often  during  the  school 
summer  vacation)  and  you  need  only  pay  for 
your  books,  otherwise  there's  often  no 
charge. 

Finding  A  Ham 

So  you  need  some  advice,  some  help  with 
equipment,  or  a  person  to  give  you  your 
license  test?  You  know  that  you  need  a  ham, 
but  you  can't  find  one.  Well,  if  you  happen 
to  have  access  to  an  amateur  Call  book  then 
you're  in  luck.  The  Callbook  may  be  found 
in  the  larger  libraries,  or,  if  you  can  afford 
$9.95  plus  5Qi  for  postage  it's  available  from 
Radio  Amateur  Callbook  Inc.,  925 
Sherwood  Drive,  Lake  Bluff  fL  60044. 

Chances  are  you  would  buy  one  any  way, 
once  you  get  your  license,  so  it  wilf  be  a 
good  investment  for  the  future,  A  careful 
search   throu^   the  entire  (yes^  the  entire) 

listings  under  your  call  area  will  usually  turn 
up  quite  a  few  hams  in  your  town. 

Remember,  a  ham  is  addicted  to  the  local 
parts  emporium,  A  visit  to  the  local  radio 
supply  stores  could  well  be  rewarding.  Talk 
with  the  owner  and  see  if  he  will  give  your 
name  and  address,  and  describe  your  plight, 
to  any  hams  who  might  be  willing  to  help. 

In  fact,  you1l  probably  find  that  the  guy 
IS  a  ham  himself.  (All  hams  secretly  want  to 
own  their  own  parts  stores,  for  convenience 
if  nothing  more,)  If  this  doesn't  pan  out, 
look  for  ham  antennas.  This  can  indeed  be  a 
little  hazardous,  you  will  probably  run  into'a 
couple  hundred  CBers  before  you  finally  hit 
a  ham. 

The  only  hint  that  I  can  give  is  that  hams 


^nerally  have  larger  antenna  systems,  but 
don't  count  on  it.  Most  of  all,  don't  discount 
any  possibilities.  Also  try  looking  for  license 
plates  with  amateur  calls. 

It  would  also  be  a  good  idea  to  send  your 
name  to  the  73  "Ham  Help"  column.  Only  a 
small  percentage  of  the  hams  who  read  that 
column  will  be  in  your  immediate  area,  but 
you  never  can  telL  Above  all,  don't  be 
bashful  If  you  find  a  ham,  don't  be  afraid  to 
ask  for  help.  The  worst  thing  he  can  say  is 
*'No/'  and  usually  he  wilt  be  more  than 
happy  to  give  you  a  hand. 

The  amateur  population  has  been 
dropping  lately,  and  few  hams  will  dis- 
courage a  beginner.  Politeness  counts,  after 
all  hams  are  people  so  youVe  bound  to  meet 
some  good  ones  and  some  bad  ones. 

Equipment 

The  buy  or  build  question  has  been 
pretty  much  beaten  to  death  ever  since 
commercial  equipment  appeared  on  the 
market.  Basically,  it  all  comes  down  to  the 
amount  of  money  you  want  to  spend. 
Homebrew  equipment  isn't  as  inexpensive 
these  days  as  it  once  was*  Especially  if  you 
buy  completely  new  parts.  The  secret  to 
home  building  is  to  be  a  good  scrounger.  It 
all  depends  on  what  you  will  settle  for.  If 
you  want  a  good  all  band  rig  that  will  serve 

your  needs  when  you  get  your  General,  then 
expect  to  pay  accordingly  for  the  necessary 

components.  If,  on  the  other  hand,  you  can 
tolerate  a  two  band  rig  (say  40  and  15 
meters  for  best  versatility),  then  a  reason- 
ably decent  75  watt  rig  can  be  thrown 
together  at  considerable  savings  over  its 
commercial  equivalent 

Parts  can  be  obtained  at  auctions,  flea 
markets,  from  TV  repair  shops  or,  for  that 
matter  from  the  dump.  Ask  your  friends,  if 
they  have  any  old  radios  or  TVs  they  might 
have  stashed  away  in  the  attic.  It's  surprising 
what  can  be  cannibalized  from  an  old  TV 
set  If  nothing  else,  the  power  supply  in  the 
older  sets  will  comfortably  run  a  hundred 
watt  rig.  Visit  the  local  repair  shops,  most  of 
them  aren't  taking  used  TVs  In  trade  any- 
more but  there's  still  a  slim  chance  that  they 
may  have  something  to  get  rid  of.  In  fact, 
here's  where  the  dump  comes  in.  if  the  sets 
aren't  being  traded  in,   then   they  must  be 
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NOW! 


WHAT  DOES  THIS  MEAN? 

It  means  that  GENAVE'S  outstanding  line  of  Amateur  radios  is 
now  available  to  you  at  new,  inflation-beating  prices.  A  glance 
at  the  new  prices  confirms  that  the  dealer's  discount  has  been 
entirely  eliminated,  to  your  benefit.  The  same  fme  radios  that 
you've  seen  in  his  shop  may  now  be  ordered  on  a  Factory- 
Direct  basis.  You  pocket  the  savings.  Warranty  policies  re- 
main the  same:  if  your  new  GTX  fails  within  three  months 
of  purchase,  send  it  back.  We'll  fix  it  or  replace  it,  fast. 


Order  TODAY— Orders  will  be  processed 

as  they  are  received! 


Standard  crystal  frequencies  in  stock  @  $3.75  each: 

1V4 
i                   ^ 

Meter 

RX 

2  Meter 

TX                  RX 

6  Meter 

TX 

RX 

222.30 

223.50 

146.01 

146.34 

52.25 

52.38 

222.34 

223.90 

146.10 

146.52 

52.525 

52.525 

222.38 

223.94 

146.12 

146.61 

52.70 

52.60 

223.14 

223.98 

146.16 

146.70 

52.76 

52.64 

223.26 

224.74 

146.19 

146.72 

52.82 

52.68 

223.30 

224.86 

145.22 

146.76 

52.88 

52.72 

223.34 

224.90 

146.25 

146.79 

52.92 

52.79 

223.50 

224.94 

146.28 

146.82 

52.96 

52.80 

146.34 

146.85 

53.15 

53.05 

146.52 

146.88 

53.25 

53.08 

j 

146.94 

146.94 

53.68 

53.16 

Contact  fc 

ictory  for  prices  on 

other  crysfol  frequencies. 

1 

Made  In  U,S.A, 
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USE  THIS  HANDY  ORDER  FORM 

TO  HELP  YOURSELF 
TO  GIANT  SAVINGS! 


General  Avjation  EleGtronics,  Inc.,  4141  Kingman  Drive.  Indianapolis,  lAiliana  46226— Area  317-546*1111 


for  GIANT 
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GTX-600  6-Meter  FM 
100  channels,  35  wotts 

WAS  $309.95 
NOW 

$21995 

(hcl.  52.525  MHz) 


Look  at  These 
UNBEATABLE 

PRICES! 


GTX-TOO  IVi -Meter  FM 
100  channels,  12  watts 

WAS  $309.95 
NOW 

$21995 

(Inci  223.5  MHz) 


GTX-2  2-Meter  FM 
10  channels,  30  watts 

WAS  $299.95 
NOW 

$19995 

Onct.  1 46.94  MHz) 


GTX-200  2-Meter  FM 
100  channels,  30  watts 

WAS  $299.95 

NOW 
$19995 

(Ind.  146.94  MHz) 


CLIP  OUT  AND  ORDER  NOW! 


GTX-10  2 -Meter   FM 
10  channels,  10  watts 

WAS  $239.95 
NOW 

MBS"" 

(Inch  J  46.94  MHz) 


GENAVE,    4141   Kingman  Dr.,  Indionapolls,   IN  46226 

HEY,  GENAVE!  Thanks  for  the  nice  prices!  Please  send  me: 
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n  GTX-600  @  $219.95  $. 
n  GTX-200  @  $199.95  $. 
nGTX-100@  $219.95  $. 
n  GTX-2      @  $189.95  $. 

n  GTX-10    @  $169.95  $. 


O  Lambda /30  2-M  Base  Antenna  @  $59.95  $. 

G  Lambda /6  2-M  Trunk  Antenna  @  $29.95  $. 

n  TE-1  Tone  Encoder  Pad  @  $59.95  $ 

n  PSI-9  Port.  Power  Package       @  $29.95  $. 

(less  batteries) 

n  PS-1  AC  Power  Supply  @  $49.95  $. 


and  the  following  standard  crystals  @  $3.75  each 


$. 


Sub-Total  $. 


Ind.  residents  add  4%  sales  tax: 
Cal.  residents  add  6%  sales  tax: 


TOTAL:  $ 


All  orders  shipped  post-paid  within  continental  U.S. 

NAME  


ADDRESS 


CITY 


For  C.O.D.,  Include  20%  Down. 

AMATEUR    CALL   „_ 

STATE  &  Zl  P 


L 


Payment  hyt        n  Certified  Check/Money  Order  □  Personal  Check  □  C-O.D. 

Note:  Orders  accompanied  by  personal  checks  will  requrre  about  two  weeks  to  process. 

D  20%  Down  Payment  Enclosed,  Charge  Balance  To: 

□  BankAnnericard   # ^ Expires 

□  Master  Charge  # Expires Interbank  # 

Prices  and  specifications  subject  to  change  wfthout  notice. 
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going  somewhere.  I've  heard  of  several 
people  who  have  picked  up  quite  a  few 
working  sets  this  way.  Unfortunately,  some 
dumps  willingly  accept  donations  but  aren't 
particularly  keen  on  parting  with  anything. 

In  the  long  run  you  can  only  get  so  much 
from  a  TV,  so  some  of  the  higher  power 
stuff,  like  6146  finals  and  air  capacitors 
probably  will  be  somewhat  more  difficult  to 
find.  Such  components  can  be  picked  up  for 
around  a  dollar  at  most  auctionsj  as  can  low 
power  transformers,  so  don*t  overlook  this 
possibility.  Nearly  all  hams  are  parts  collec- 
tors, so  if  you  find  one,  he  may  have  some 
of  the  things  you  need.  An  offer  to  pay  for 
the  stuff  may  be  turned  down,  but  it 
certainly  is  a  good  idea  to  offer  none  the 
less.  Some  people  value  their  junk  box  more 
highly  than  others,  and  quite  rightly  so. 
Good  parts  are  sometimes  hard  to  find. 

There  is  only  one  major  problem  with 
building  your  own  station  from  scratch.  If 
it's  your  first  project,  you  can  get  very 
discouraged  if  It  doesn't  work  right  off  the 
baL  This  is  especially  true  if  you  have 
decided  to  build  your  own  receiver,  which  I 
certainly  wouldn't  suggest  as  a  beginner's 
project  Don'l  expect  instant  success.  Few 
pieces  of  equipment  work  Immediately  after 
they  are  built.  Overhauling  is  nearly  always 
needed  unless  you  did  a  very  exacting  job.  If 
you've  decided  to  buy  the  transmitter  and 
receiver,  it's  a  good  rule  to  follow  to  buy  the 
best  receiver  you  can  afford,  even  if  you 
have  to  overextend  yourself  a  bit.  The  old 
maxim  **if  you  can't  hear  them,  you  can't 
work  them'*  is  painfully  true,  as  many 
bargain  hunters  have  discovered,  much  to 
their  dismay. 

Once    again >   auctions   are    an  excellent 

place  to  pick  up  a  complete  Novice  station 
for  under  a  hundred  bucks.  Occasionally, 

although  it  can't  be  counted  upon,  an  old 
DX-lOO  or  Apache  transmitter  will  be  avail- 
able for  about  50  bucks*  Similarily,  a 
National  NG109  or  Hallicrafters  receiver 
might  also  go  for  around  $50.  However,  be 
wary  of  second-hand  equipment  in  general. 
Quite  often  it's  necessary  to  put  consider- 
able work  into  the  ge^  before  it  will  operate 
properly  or  reliably.  Don't  let  this  turn  you 
off,  just  be  careful  in  your  selection.  Try 
visiting  any  hams  In  your  area,  too.  Many 


people  keep  their  old  Novice  station,  or  have 
an  old  AM  and  CW  rig  that  they  may  want 
to  part  with  for  a  lot  less  than  you  could 

buy  it  elsewhere.  (Sideband  made  many  such 
rigs  nearly  obsolete,  so  there  is  hardly  a 
market  for  them  anymore.)  As  IVe  said 
before,  don't  be  bashful,  you  can  save  a  lot 
of  money  this  way. 

Conclusion 

It  may  seem  to  take  an  intolerably  long 
time  to  get  everything  ready  to  go  on  the  air. 
You  may  even  have  to  save  for  years  to  be 
able  to  afford  the  kind  of  equipment  that 
you  want  You  may  not  be  lucky  enough  to 
hit  any  bargains  and  it  might  cost  consider- 
ably more  than  you  expected  to  get  every- 
thing needed. 

Even  after  you've  finished  preparing  for 
the  test,  it  takes  at  least  two  weeks  between 
the  time  you  send  in  a  610  form  (filled  out 
by  the  ham  who  will  give  you  the  test,  it  can 
be  requested  In  advance  from  the  nearest 
FCC  office),  before  the  actual  exam  papers 
will  arrive.  To  top  that  off,  if  you  pass,  it 
will  take  up  to  six  weeks  (and  contrary  to 
what  the  FCC  claims)  maybe  more,  before 
your  license  will  arrive. 

Despite  this  dismal  situation,  it  is  welt 
worth  while  to  pursue,  and  obtain,  the 
Novice  license.  It  is  the  stepping  stone  that 
will  allow  you  to  gain  needed  experience, 
and  the  necessary  code  speed  to  pass  the 
General  exam. 

The  Novice  bands  are  crowded  and  you 
will  occasionally  lose  a  contact  due  to 
interference,  but  it^s  all  a  part  of  a  really 
rewarding  learning  experience.  People  tend 
to  disparage  the  Novice  Class  because  it 
looks  easy  in  comparison  to  the  General,  but 
they  forget  the  fact  that  the  license  requires 
a  raw  beginner  to  learn  quite  a  great  deal  of 
information.  You  not  only  need  to  be 
familiar  with  how  the  equipment  operates, 
but  with  how  to  maintain  It,  and  stay  within 
the  regulations- 

Indeed,  the  Novice  license  Is  an  achieve- 
ment that  can  be  looked  at  not  only  as  an 
accomplishment  in  and  of  itself,  but  also  as 
the  beginning  of  a  path  that  leads  you  into  a 
lifetime  of  enjoyment  In  the  field  of  amateur 
radio. 

...WAISNG 
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Paul  Schuett   WA6CPP 

Box  #10 

Wallace     CA     95254 
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These  words  came  over  my  2-meter  pM 
set  one  evening  as  a  couple  abrasive 
characters  captured  the  frequency  on  which 
i  was  communicating  with  W6YKS.  Several 
frequencies  for  simplex  2-meter  FM  opera- 
tion have  become  popular  in  central 
California,  one  of  them  being  146.46.  The 
**gentlemen**  in  question  operate  remote 
bases  (of  questionable  legality  since  they  can 
be  operated  from  mobile  control  points^  not 
permitted  under  the  rules)  who  consider  this 
particular  frequency  to  be  theirs.  We  were 
advised  that  other  types  of  operation  on  that 
frequency  were  illegal  and  that  we  were  not 
cooperating  with  the  CARC.  It  seems  the 
CARC  specified  that  frequency  for  remote 
base  Intercom,  although  most  of  the  remote 
bases  clobber  everybody  on  94  or  52, 

It  would  be  nice  ff  everybody  would 
cooperate  with  everybody  else.  We  would  be 
able  to  turn  the  Pentagon  into  a  museum 
and  put  Mr.  Kissinger  on  a  pension  —  or  at 
least  a  different  assignment.  It  seems  the 
CARC  starts  the  non-cooperation  by  not 
recognizing  the  standardized  simplex 
channels  suggested  by  the  ARRL,  CARC's 
sponsor  A  number  of  repeater  inputs  and 
outputs  are  located  in  the  simplex  areas. 
This  is  really  unfortunate,  since  one  of  the 
things  sorely  needed  on  2  meter  FM  is  a 
good  supply  of  simplex  channels.  There 
really  is  no  reason  to  tie  up  a  repeater  with 
crosstown  contacts  which  could  easily  be 
done  on  simplex^  saving  the  repeater  for 
more  demanding  uses  and  saving  the  ears  of 
those  monitoring. 

Another  unfortunate  gaffe  is  the  habit  of 
the  manufacturers  of  installing  94  simplex  in 
new  rigs«  94  actually  is  not  allowed  as  a 
simplex  channel,  but  as  a  repeater  output.  In 


the  early  days,  of  course,  when  only  a  few 
people  were  on  FM,  one  could  use  simplex 
or  the  repeater  and  nobody  would  mind,  but 
now  we  have  dozens  of  repeaters  available  in 
most  parts  of  the  country,  a  lot  of  people 
using  the  band,  and  little  room.  Working  94 
is  about  like  trying  to  carry  on  a  contact  on 
75  in  the  early  evening  —  it  is  almost 
impossible.  Too  many  stations  plus  repeater 
outputs^  everybody  doubling,  capturing^ 
etc.,  etc,  52  is  supposedly  a  simplex  channel 
m  the  allocation  plan,  but  it  suffers  from 
much  the  same  problem,  •  .everybody  tries 
to  get  on  at  once,  and  the  gutter  tactics 
usually  reserved  for  working  20  meter  DX 
phone  come  into  play  —  name  calling, 
excessive  power,  etc. 

Another  simplex  frequency  popular  here 
is  147.54*  Not  being  too  crowded,  it  is  easy 
on  the  ears  to  monitor  with  only  a  few 
signals  coming  through  from  time  to  time. 
This  fits  both  the  ARRL  and  CARC  plans, 
so  everybody  can  cooperate  with  everybody 
on  this  channel. 

One  simple  solution  would  be  to  use 
simplex  frequencies  in  the  145  MHz  portion 
of  the  2  meter  band.  There  is  some  AM 
activity  left,  but  not  too  much;  FM*ers  and 
AM'ers  would,  of  course,  want  to  cooperate 
with  each  other.  When  I  first  got  on  the  air 
145,35  was  the  hot  AM  frequency  on  2 
meters,  but  I  hear  very  little  activity  around 
here  any  more.  Some  of  the  diehard  AM'ers 
have  purchased  FM  rigs  and  have  joined  the 
crowd-  For  many  good  reasons,  of  course: 
low  ignition  noise;  minimal  QRM,  since  the 
offender  captures  the  channel;  and  more-or- 
less  agreed-on  channelization  which  makes 
finding  each  other  easy^  especially  with 
crystals*     Various    areas    could    agree    to 
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the  latest  in  station  accessories 


CRICKET  1   ELECTRONIC  KEYER 

A  popularly-priced  IC  kayer  with  more  features 
for  your  dollar.  Cricket  I  ts  smalf  in  size  and 
designed  for  the  beginner  as  well  as  the  most 
advanced  operator.  It  provtdes  fatigue-free  send- 
ing. Easy  to  copy  at  all  speeds.  Turn  on  its 
side  and  use  as  a  straight  key  for  manual  key- 
ing.   AC/DC, 

Shipping  Weight  3  lbs.     $49.95 


SPACE^MATIC  21-B 

The  Switchable  Keyer.  It's  up  to  eight-keyers- 
in  one.  Use  the  switches  to  make  this  your  very 
own  personal  keyer,  both  today  and  tomorrow. 
Add  such  features  as  dot  dash  memory  or  ad- 
just spacing  with  the  turn  of  a  switch.  Com- 
pletely perfect* 

Sh.  wt.  4lbs.     $119.50 
TOUCH  TONE  DECODER 

A  highly  reliable  tweive  digit  decoder  with  input 
protection,  and  PLL  circuitry  for  extremely 
stable  operation.  Heavy  duty  output  relays, 
small  size,  plug-in  circuit  board,  AH  these  ma< 
jor  features   at   an    UNBEATABLE   price, 

Sh.  wt  1  lb. 

TTD-12K  Kit  $114.50 

TTD-12  Touch-Tone  Decoder  $129.50 


Write  today  for  complete  details 

Data  Signal,  Inc 

Successor  to  Data  Engineering,   Inc, 

2212  Palmyra  Road 
Albany,  Ga.  31701 

912-435-1764 


coopcidlc  on  Using  several  channcf^  in  a 
particular  area.  In  this  area,  we  have  11  vc 
genera  I  ly-used  simplex  channelv  bu  il  h  quite 
easy  to  find  anybody  you  may  wish  to 
locate  (or  Lo  avoid  anybody  you  may  not 
wish  10  hear}.  Cooperaling  with  ihe 
go  n  e  r a  1 1  y  -a  c  c  e  p  I  e  d  plan,  every  body 
authorized  for  2  melers  could  use  33  extra 
simplex  channels:'*' 


145.02 

145.17 

145.32 

145.47 

145.05 

145.20 

145.35 

145.50 

145.08 

145.23 

145.38 

145.53 

145.11 

145.26 

145.41 

145.56 

145.14 

145.29 

145.44 

145.59 

145.62 

145.77 

145.92 

145.65 

1 45.80 

145.95 

145.68 

145.83 

145.98 

145.71 

145.86 

145.74 

145.89 

*  Holders  of  gene  rat  class  and  higher  licensei>  can 
use  30  adititionai  channels  from  I  14,12  lo  I  4  (.99 
and  still  cooperate  with  the  plan.  The  2-meter 
DXers  and  sidebanders  might  not  consider  all  ihia 
as  cooperating  with  them,  however. 

To  avoid  intermodulalion  and  other  rf-lype 
problems,  I  would  suggest  taking  one  line 
per  area  {02,  17,  32,  47,  etc.)  for  use.  That 
is,  Sacramento  use  one  line,  Stockton 
another,  Modesto  a  third,  and  so  on. 

I  can  visualize  the  situation  getting  to  be 
like  the  AM  broadcast  band  in  a  few  years 
with  the  low-level  machines,  high-level 
machines,  etc.,  all  demanding  room  and 
some  QRM  protection.  The  broadcast  band 
is  divided  into  three  types  of  channels  (clear, 
regional,  local)  for  service  to  the  intended 
geographical  areas.  If  the  amateurs  can  work 
something  out  by  cooperating  with  each 
other  it  will  forestall  the  day  when  the 
government  and  Mr.  Walker  wilt  step  in  and 
take  care  of  the  situation  for  us. 

I  have  found  one  location  where  monitor- 
ing 94  can  be  fun.  That's  Winnemucca, 
Nevada.  There  are  three  (3)  licensed  ama- 
teurs there.  W7JZ  says  he  can  monitor  the 
frequency  all  day  and  hear  only  a  few  voices 
from  time  to  time  as  people  drive  ihrougli 
town  and  mash  down  on  the  PTT  to  sec  if 
anybody  is  around.  After  a  10-minutc  QSO, 
the  mobile  has  driven  out  of  range,  joe  says 
you   meet  a  lot  of  interesting  people   that 

^'^y*  .  .  .WA6CPP 
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HoMf  to  win  the  fist  f  igiit... 
witli  CW  equipment  from  HAL 


The  economical  HAL  1550  keyer. 

The  easy-to-use  1550  keyer  is  your  answer  if 
you're  looking  for  an  electronic  keyer  that  lets 
you  send  accurate  CW  effortiessly.  Send 
from  8  to  60  WPM  with  conventional,  iambic, 
and  dot  memory  operation.  Operates  with  dual 
or  single  lever  keys.  The  optional  1550/ ID 
automatically  sends  ''DE"  followed  by  your 
station  call.  For  fast,  accurate  CW,  order  the 
HAL  1550/lD  or  1550  today. 

Price:  1550/ID,  $95;  1550.  $75;  ppd  USA, 
Air  shipment,  add  $3. 


ID-1 A  repeater  identifier. 
Commercial  quality,  low  price. 

The  HAL  ID-1A  brings  the  radio  amateur  a 
commercial-quality  repeater  identifier  that 
complies  with  FCC  ID  requirements.  It  has  a 
unique  read-only-memory  that  you  can  easily 
reprogram  yourself,  Capacity  of  the  ROM  is 
39  dots,  dashes  and  spaces,  TTL  IC's  assure 
immunity  from  noise  and  temperature.  ID  inter 
vals  available:  3,  6, 12  or  24  min.  Specify  cail 

Price:  $1 1 5,  ppd  USA,  Air  shipment.  $3. 


Send  perfect  CW  every  time 
with  theMKB-1. 

A  complete  Morse  keyboard.  Code  speed 
variable  from  10-60  WPM  with  variable  dot-to- 
space  ratio  (weight).  All  solid-state,  featuring 
computer-grade  components.  Complete  alpha- 
numeric and  punctuation  keys,  plus  an  optional 
''DE-call  sign"  key  factory  programmed  for  you. 
Includes  built-in  speaker/oscillator  monitor. 

Price:  $290  Assembled,  $199  Kit,  ppd  USA. 
Without  ID,  $250  Assembled,  $170  Kit. 
Air  shipment,  $5. 


CW— and  RTTY  on  one  keyboard! 
TtieHALDKB-2010. 

All  solid-state.  Type  out  CW  at  8-60  WPM.  Ad- 
justable dot-to-space  ratio  (weight).  Complete 
alphanumeric  keys,  plus  11  punctuation  marks. 
Five  standard  two-character  keys,  2  shift  keys, 
break-for-tuning  key,  2  three-character  function 
keys,  and  a  *'DE-call  sign"  key.  We'll  program 
your  call  right  into  the  DKB-2010.  Plus  com- 
plete RTTY  capabilities.  Built-in  three-character 
buffer,  Optionai  64  or  128  key  buffer  also 
available. 

Price:  $425  Assembled,  $325  Kit,  ppd  USA, 
64  key  buffer  $1 00, 1 28  key  buffer  $1 50. 
Air  shipment,  $10. 
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HAL  Communfcatfons  Corp- 
Box  365,  Urbana.  fHinois  61801 
Telephone: (217)  359-7373 


Enclosed  is  S 


for:  n  DKB-20T0     D  MKB-I      O  1550     D  ID-IA 


Please  specify  u  Assembted     D  Kit     D  Oplrons .^__^_^^ 

Please  send  me  more  information  on  the  following  HAL  products  ,  .  , 
D  DKB-2010  n  MKB-1  D  1550/1550  ID  □  ID-1A 

D  Complete  HAL  catalog 


Name 


Address 


.Call  Sign 


L 


City/State/Zip_^ 

Illinois  residents  add  5%  sales  tax. 
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W3470 
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THE  NEWEST  PORTABLE  TWO  METER  FM  RIG 

SPECS  ABOVE  AVERAGE 


AUDIO  LAND  has  a  complete  I  COM  line  in  stock  for 

immediate  delivery 


Also  in  stock  -  BEL  TEK  W5570  (uses  TR-72  xtals  for  transmit  and  receive) 


For  more  information  write 


AUDIO  LAND  MEN  OF  MUSIC  INC 

36633  S.  Gratiot 

Mt  Clemens  IVIichigan  48043 

313-791-1400 

Atten  tion:  A  ma  tear  Sales  Dep  t. 
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Why  Is 

Tom 


milingf 


urston 
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Tom  Durston  is  an  engineer  at  MITS, 

Inc.  He's  walking  around  these  days 

with  a  big  grin  on  his  face.  And  he  has  plenty  of  reason. 

Tom  has  designed  a  computer  terminal  called  the  Comter 
256.  It's  the  same  terminal  that  is  featured  on  the  cover  of 
November  Radio  Electronics.  And  it's  the  first  computer 

terminal  to  be  market- 
ed in  kit  form.  Any- 
where. 


The  MTTS  Comter  Z55  also  has  a  tape  play/record  feature^  giving  ft 
virtiially  unlimited  memofy  capability,  Alrnasl  any  type  ol  tape  recordei 
may  be  used. 

The  ASCII  coded  keyboard  and  110/300  baud  transmit/feceivo  rate 
mal(es  the  terminal  compatible  with  afmosi  all  systems  today. 

A  liardwire  iit/oul  connection  on  ttie  iiach  of  the  unit  allows  dfrect  wiring 
to  a  computer.  The  same  connector  will  be  used  for  add  on  features  such 
as  an  BS232  connection  and  modification  from  fulf  duplex  to  hatf  duplex 
transmission. 


Tom  says,  the 
Comter  256  is  a  "low 
cost,  high  performance 
computer  terminal",  he 
isn't  using  rhetoric. 
Just  look  at  the  specs: 

The  Comter  256.  has  an  alphanumeric,  thirty-two  character  Seft-scan^ 
display.  The  terminal  will  store  256  characters  with  expandability  to 
t,024chafactei^. 

The  built-in  acoustic  coupler  makes  computer  hookup  much  simpler* 
saves  erfra  cost^  and  eliminates  external  connections. 

The  au(o-transmlt  feature  allows  the  operator  to  transmil  data  Of 
program  material  to  the  computer  line  by  line  instead  of  typing  it  directly 
inlD  the  computer,  saving  computer  time  and  your  money. 


And  when  Tom  says,  'The  Comter  256  was  created  to  give  everyone  access  to  the 
sophisticated  world  of  computers** ,  .  .  Well,  just  look  at  the  PRICES: 


Comter  256,  kit  form,  coinplete 
with  easy-to-foHow  manual  * 

Comter  256.  fully  assembled  . . 


»      *      i     *      *      i 


$495,00 
$695.00 


Memory  Expansion  —  per  page 

(256  characters) . $  79.50 

Memory  Expansion  —  complete  3  page  . .  $230.00 


miTS 
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INC 


u  Enclosed  is  a  Check  for  S 

or  Z  BankAmerJcard  #  

I  Of  i:  Master  Charge  #    


I      Credit  Card  Expiration  Date 

■      Include  $3.00  for  Postage  and  Handling 


#J 


Creotftiv  Electronics 


## 


I 


DCT256 


a  Kit 

n  Assembled 

G  One  Page  Expansion 


n 


n  Pfease  send  information  on  Errtfre  MITS  Line.    G  Three  Page  Expansion 

i  NAME     ^ ___^ ^ 

I  ADDRESS - 


Prices^  specrfications  and  delivery 
subject  to  change  without  notice. 


STATE  &  ZIP 


I 

t 

MfTS,632B  LiJin,  M.E.,  Albuquerque.  Htw  Mexico  a71Q8  505/265-7553 


it  luo  iJiuu/£UtJ' r  ^ua  ■ 


Vernon  Trexler  W5IUR 
84  BandoUna  -  White  Rock 
Los  Alamos  NM 


Meters 
and  Meter  Faces 


Meters  never  seem  to  have  the  proper 
faces  or  sensitivity  and  there  is  an 
occasional  need  to  modify  them.  A  simple 
but  most  effective  way  to  do  this  is  to  take 
the  meter  apart  very  carefully,  remove  the 
screws  which  hold  the  meter  face  and  slide  it 
out  from  under  the  pointer.  Take  a  soft 
rubber  eraser  and  gently  rub  off  the  printing 
which  is  not  required  (see  the  half-erased 
meter  face).  You  must  not  scrub  through  the 
white  surface  but  merely  the  printing,  or 
you  win  leave  dark  marks.  You  now  have 
only  the  printing  you  want  to  keep,  so  you 
can  now  put  the  new  printing  on  the  meter 
face  by  using  Datak  Instant  Lettering 
(Newark  Corporation,  223  West  Madison  St., 
Chicago  IL).  These  can  be  instantly  trans- 
ferred by  rubbing  a  pencil  over  them.  One 
box  will  do  any  number  of  meter  faces,  and 
you  will  also  be  able  to  letter  your  front 
panel,  etc.  If  you  want  to  remove  them  from 
the  meter  you  simply  lift  them  off  with  the 
sticky  side  of  ceUophane  tape  (see  the 
converted  meter  face). 

When  you  reassemble  your  meter,  slide 
the  face  under  the  needle  and  screw  it  down, 
gently  blowing  your  breath  on  the  needle  to 
see  if  !t  moves  freely  and  goes  across  the 
dial.  This  is  merely  an  added  refinement  to 
make  certain  you  haven^t  fouled  the  meter 
movement. 

Before  you  change  the  face  to  a  new  scale 
you    must    adjust    the   meter  movement   to 


match  the  new  scale.  Generally  a  dc  meter 
has  a  smaU  coil  inside  the  case  suspended 
between  two  pieces  of  magnetized  metal 
This  is  the  most  common  and  is  called  the 
De  Arsonval  movement.  The  first  thing  you 
must  know  is  the  basic  meter  movement, 
which  is  the  voltage  and/or  current  needed 
to  deflect  the  needle  full  scale*  When  you 
take  the  meter  apart  look  inside  at  the  meter 
terminals  coming  through  the  case  and  see  if 
there  are  any  extra  components,  either  in 
series  or  in  parallel,  across  to  the  moveable 
con.  If  there  are  other  parts,  snip  them  out. 
You  can  do  this  by  carefully  reaching  down 
inside  the  meter  magnet,  but  do  not  attempt 
to  remove  the  movement  from  the  back  of 
the  case.  This  will  give  you  the  basic  meter 
movement  tied  to  the  meter  terminals. 

Starting  with  all  the  resistance  in  the 
circuit,  put  a  known  milliam meter  in  series 
with  the  meter,  a  100,0000  potentiometer 
and  a  IHV  battery  such  as: 


too  K 


*Y^ 


4 


1.5  VOLTS 


MILLIAMMETER 


METER 

TO    BE 

CHECKED 


Adjust  the  lODK  potentiometer  until  the 
meter  you  are  checking  reads  fuU  scale.  Read 
the  current  on  the  milliammeter.  You  now 
know  the  full  scale  current  of  the  meter 
movement. 
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amplifiers 


ower 
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through  the  use  of  a  specially  selected  RF  relay 
.  .  p  activated  by  only  one  watt  of  RF  power 
through  an  RF  sensing  circuit.  During  receive, 
the  antenna  by-passes  the  ampfifier  and  is  fed 
through  the  relay  to  the  transceiver.  Also  of  note  is 
a  reverse  voltage  protection  diode  which  protects 
the  power  transistors  from  destruction  in  the  event 
the  amplifier  is  connected  to  the  wrong  polarity* 
TPL  amplifiers  are  simple  to  install  and  fool-proof 
to  operate.  With  proper  care,  they  will  provide  a 
tifetime  of  dependable  service. 


TPL  brings  you  the  finest  amateur  RF  amplifiers 
for  VHP  FM  available  today.  Only  state-of-the-art 
techniques  in  circuit  and  semi  conductor  technology 
make  an  amplifier  of  this  quality  possible* 
The  amplifying  transistors  are  of  the  balanced 
emitter  silicon  power  type.  Each  one  is  indi- 
vidually checked  for  power  output  and  reliability 
during  mismatch  conditions.  They  are  operated 
well  within  the  factory's  suggested  limitations  for 
added  reliability  and  life.  Most  circuitry  is  of 
micro-strip  technique  for  stability  and  broadband 
characteristics.  Antenna  switching  is  accomplished 

DID  YOU  KNOW... 

TPL  is  the  largest  manufacturer  of  accessory  solid  state  RF  power  amplifiers  in  the  world. 

TPL  commercial  amplifiers  are  used  and  recommended  by  every  major  manufacturer  of 
commercial  communication  equipment. 

TPl's  engineering  staff  contributed  to  the  development  of  RF  power  transistors  from  their 
earliest  inception. 

TPL  offers  the  broadest  selection  of  RF  power  amplifiers. 

TPL  offers  the  highest  quality  RF  power  amplifier  available. 

TPL  guarantees  its  amplifiers  against  defective  parts  and  workmanship  for  a  full  year. 

TPL  power  amplifiers  and  repeater  amplifiers  are  now  available  at  your  local  dealer. 
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Remove  the  meter  and  insert  a  second 
lO.OOOn  potentiometer  in  place  of  the 
meter  you  are  checking; 


lOCK 


A/yv     I 


i 


1-5  VOLTS 


MILLJAMMETER 


jX\^ — ^ 


lOK 


Adjust  this  lOK  pot  until  you  have  the 
same  current  reading  on  the  milliammeter. 
Now  remove  the  pot  you  just  put  in  and 
measure  its  resistance*  This  is  the  resistance 
of  your  ^ meter.  Now,  simple  fiE^IR,  or 
meter  current  times  meter  resistance,  will 
give  you  the  voltage  needed  to  drive  your 
meter  full  scale. 


V3 


'^'^^pi&sS 


ONS 


MODEL     3Z1-T 


PAT,  2346521 
OTHERS  PEND. 


Suppose  you  want  a  500  mA  meter.  The 
basic  circuit  would  be: 


^  900  UA 

SHUNT 

499  MA 

1^ 

>.  n  n   u  u  - 

3  U    M  V 

1  MA 

U£TClt 

and  you  could  arrive  at  a  value  for  the  shunt 
resistor: 

R  -  E/I  =  ,05/.499  =  approximately  .iH, 
However,  the  meter  movement  would  be 
sluggish  since  the  movement  acts  like  a  small 
motor  when  the  needle  moves  and  the  shunt 
shorts  it  out.  The  way  to  get  around  this 
problem  is  to  use  this  circuit: 


900  MA 


SHUNT tlA> 


^^»OTr  ^^ 


KETER 


t  HA 


II1400A) 


Pick  a  shunt  of  IH;  the  voltage  across  this 
would  be  E  =  I  X  R  ^  -5  XI  =  .5V.  Now  the 
meter  is  used  as  a  voltmeter  to  read  the  .5 V, 
and  Ri  would  be  R  =  E/I  =  .5  -  .05/.001  ^ 
.457,001  =  450n  -  50^  =  400i2.  This  is 
actually  the  same  thing  as  using  a  system 
described  to  make  a  voltmeter. 


r 


Partially  era^d  meter  face. 

Now  you  can  make  either  an  ampmeter 
or  voltmeter  out  of  your  basic  meter  move- 
ment. For  example,  suppose  you  find  that 
your  meter  has  1  mA  full  scale  current  and 
5012  of  resistance,  and  has  50  millivolts 
full-scale  voltage  defection.  Now  suppose  we 
want  a  20V  meter.  The  circuit  would  appear 
this: 

wv 


I 


20  V 


R  =  E/I  =  20  -  .05/,00 1  or  simply  20/.001 
=  20,000^;  therefore.  R  =  2-,000  -  (resis- 
tance of  meter)  50^  =  1 9950^2. 

However,  there  would  not  be  much  error 
in  using  the  20,0 OOfl  resistor.  The  better  the 
resistor  the  less  error;  a  1%  tolerance  would 
be  very  good. 
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Convert  ere  d  meter  face, 

can  now  change  your  meter  face  and 
movement  to  meet  your  particular  require- 
ment. Of  course  some  reasonable  thought' 
must  be  given  this;  you  would  not  use  a 
basic  1  amp  movement  to  measure  1  V,  nor 
would  you  use  la  10  mA  basic  movement  to 
read  1 00  ^A- 

. .  .  W5IUR 

73  MAGAZINE 


Raymond  C  Sills  K2ULR 
32  Ainsworth  Avenue 
East  Brunswick  NJ  08816 


S/ow  Scan 


Sooner  or  later  just  about  everyone  who 
is  involved  with  SSTV  winds  up  record- 
ing SSTV  signals  on  magnetic  tape.  The 
reasons  are  most  likely  these  three:  (l)  it's 
easy,  (2)  it's  cheap  and  (3)  it's  versatile.  TV 
broadcast  stations  use  magnetic  tape  for 
much  of  their  program  material  for  the  same 
reasons.  You  can  buy  a  ree[  of  tape  that  will 
let  you  record  an  hour's  worth  of  SSTV  for 
an  extremely  reasonable  price.  And  it's  easy. 
Hooking  up  a  tape  recorder  to  record  and 
play  back  slow  scan  video  is  no  more 
difficult  than  hooking  up  a  stereo  com- 
ponent system.  Some  commercially  manu- 
factured SSTV  monitors  even  provide  the 
necessary  switching  and  signal  routing  facili- 
ties inside  the  monitor,  so  all  you  have  to  do 
is  literally  plug  it  into  your  rig  and  a  tape 
recorder. 

Once  a  tape  is  prepared  you  can  sit  back 
and  relax  while  you  transmit  a  series  of 
pictures  to  the  guy  on  the  other  end  of  the 

Qsa 

And  tape  rs  very  versatile.  Once  you  have 
"stored'*  your  pictures  on  tape,  you  can 
rearrange,  delete,  add,  create  special  effects, 
or  build  a  ** program"  of  video  material  for 
transmission.  Also,  you  can  record  all  re- 
ceived signals  and  form  a  magnetic  tape  QSL 


file  on  all  those  exotic  DX  stations  you 
work,  ready  to  play  at  any  time  to  convince 
the  assembled  skeptics.  By  editing  the  tape 
you  can  save  the  very  best  frames  of  each 
DX  QSO  and  eliminate  the  ones  with  QRM, 
noise,  fading,  etc. 

To  do  the  best  job  I  recommend  using  a 
splicing  block  and  single-edge  razor  blade  to 
cut  the  tape.  Those  all-in-one  splicers  are 
O.K.  for  most  home  audio  recordings,  but 
are  not  quite  as  precise  as  the  block  and 
blade  method.  The  all-in-one  units  most 
often  use  special  blades  and  have  a  more 
complex  mechanism,  which  might  be  more 
likely  to  develop  trouble  when  they  grow 
old.  There's  not  much  that  can  go  wrong 
with  a  block  of  extruded  aluminum. 

I'd  also  recommend  using  a  regular  reel- 
to-ree!  type  tape  machine  to  do  your  editing, 
rather  than  the  cassette  recorders.  It  is 
possible  to  edit  tape  in  the  cassette  format, 
but  it  takes  too  long  and  requires  too  much 
precision.  Cassette  tape  is  only  1/8"  in 
width,  making  it  really  too  narrow  to  handle 
easily.  Also,  cassette  tape  is  recorded  at  such 
a  slow  speed  (1  7/8''  per  second)  that  it  is 
difficult  to  edit  well  with  cassettes,  \tcon  be 
done,  but  you  have  to  mark  the  tape  very 
carefully,  fish  the  tape  out  of  the  cassette, 
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cut,  splice  and  then  pull  it  back  into  the 
cassette  for  each  splice.  Cassettes,  of  course, 
are  convenient;  you  can  slip  a  cassette  in  and 
out  of  a  machine  in  less  time  than  it  takes  to 
tell  about  it.  They  are  greats  however,  for 
storing  things  you  don't  want  to  edit,  such 
as  CQ's,  standard  QSO  information,  sign 
offs,  and  so  on.  But  when  you  want  to  edit 
tape,  reel-to-reel  is  the  best  system  to  use. 

Record  your  TV  material  at  the  highest 
speed  you  can.  This  makes  the  editing  easier, 
since  the  video  information  will  be  recorded 
on  a  physically  longer  piece  of  tape.  One 
frame  of  video  takes  15"  of  tape  at  1  7/8 
ips;  at  T/j  ips,  the  same  frame  takes  60"  of 
tape  -  5',  Therefore,  any  errors  in  editing 
the  tape  represent  a  much  shorter  interval  of 
time  at  714  ips  than  any  slower  tape  speed:  a 
Vi'  error  is  about  one  line  of  video  at  IVi  ips, 
but  at  1  7/8  ips,  the  same  Vi'  is  four  lines  of 
the  picture.  Editing  tape  is  much  less  critical 
with  material  recorded  at  IVi  tps. 

Editing  the  tape  will  be  very  easy  if  you 
have  a  way  of  disengaging  the  pinch  roller 
(idler  wheel)  that  drives  the  tape  against  the 
capstan.  The  capstan  is  the  rotating  metal 
shaft  which  is  near  the  tape  heads.  Some 
tape  machines  have  this  facility  built  into 
them,  usually  it  is  called  a  *'pause'*  control. 
The  advantage  of  this  little  gizmo  is  that  it 
lets  you  stop  the  motion  of  the  tape  while 
the  machine  is  still  in  the  playback  mode. 
Then  you  can  shuttle  the  tape  back  and 
forth  across  the  playback  head  by  hand 
while  listening  to  the  video  at  the  same  lime. 
With  a  little  practice  you  will  be  able  to  hear 
the  vertical  sync  tone  -  it  sounds  like  a 
low-pitched  boop  which  is  much  longer  in 
duration  than  all  the  other  tones  on  the 
tape.  The  vertical  sync  tone  marks  the  start 
of  a  video  frame. 

When  you  have  located  a  frame  of  video 
that  you*d  like  to  isolate,  (either  to  save  for 
another  tape  or  to  remove  because  it*s 
defective)  move  the  tape  by  hand  until  you 
can  hear  the  sync  tone.  Then,  carefully  move 

the  tape  backwards  until  you  hear  the  sync 
tone  again.  I  find  that  the  best  way  of 
shuttling  the  tape  is  to  use  two  hands  —  one 
on  each  reel  -  and  turn  both  reels  very 
slowly  to  find  '*the  spot,"  Now  that  you've 
located   the  frame   that  you  want  to  edit. 


you'll  have  to  mark  it.  Most  popular  of  the 
marking  devices  is  the  china  marker  or  grease 
pencil.  Some  of  the  new  felt-tip  marking 
pens  can  be  used  also.  Carefully  put  a  line 
across  the  width  of  the  tape  at  the  spot  that 
is  right  over  the  center  of  the  playback  head 
—  that*s  the  one  closest  to  the  takenjp  reel. 
Be  sure  to  mark  only  the  back  of  the  tape, 
the^ide  facing  you,  and  take  care  not  to  get 
the  grease  all  over  the  playback  head.  It 
might  make  the  tapes  sound  muddy* 

It's  probably  going  to  take  a  bit  of 
practice  for  you  to  find  the  edit  spot  if  you 
have  never  edited  magnetic  tape  before. 
Having  your  monitor  patched  into  the  tape 
machine  will  no  doubt  help  you  since  you'll 
then  be  able  to  anticipate  when  the  sync 
tone  will  come  by  looking  at  the  picture. 
That  vertical  sync  "boop"  is  mighty  small. 
At  T/i  ips,  a  30  millisecond  burst  of  audio 
uses  about  Va''  of  tape.  So  you've  got  to  be 
careful  not  to  miss  it  altogether.  It  doesn't 
matter  too  much  if  you  clip  a  line  or  two  at 
the  bottom  of  the  picture,  as  long  as  you 
have  a  complete  vertical  sync  tone  to  reset 
the  electron  beam  sweep  back  to  the  top  of 
the  screen. 

After  youVe  marked  the  tape  at  the  two 
spots  you  want  to  cut  (it's  usually  easier  to 
put  both  spots  on  the  tape  before  you  cut 
the  tape)  turn  one  of  the  reels  backward  by 
hand  to  allow  the  tape  to  be  pulled  away 
from  the  machine,  but  leave  the  tape  reels 
still  on  the  machine.  Put  the  tape  into  the 
splicer  with  the  marked  spots  right  over  the 
diagonal  cut  in  the  splicing  block.  Then,  cut 
the  tape  with  the  single-edge  razor.  Don't 
guillotine  the  tape  —  that  is,  cut  tt  by 
pushing  straight  down  on  the  blade,  but 
rather,  draw  the  blade  across  the  tape 
through  the  diagonal  cutting  guide.  This 
way,  you  are  much  more  likely  to  keep  the 
angle  of  cut  the  same  from  one  cut  to  the 
next,  and  thereby  provide  asmootlier  transi- 
tion from  one  frame  to  the  next. 

If  the  frame  that  you  have  removed  from 
the  original  L  pe  is  one  that  you  want  to 
save,  put  a  mark  of  some  kind  with  the 
marking  pencil  on  the  tape  to  indicate  the 
beginning  of  the  frame  or  the  direction  of 
tape  travel  so  that  you  don't  accidently  get 
the   tape  spliced   into   the   ''program"  reel 
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backwards.  Unless,  of  course,  you  want  the 
tape  to  be  backwards,  for  a  novel  effect 
More  on  that  later, 

Now  that  the  frame  has  been  removed 
and  either  saved  or  discarded,  you  will 
probably  want  to  rejoin  the  two  ends  of  tape 
that  are  left  dangling  from  the  tape  machine. 
Put  both  ends  into  the  carved  channel  in  the 
splicing  block  and  tap  it  gently  Into  the 
block.  The  curvature  of  the  block  will  hold 
the  tape  so  It  won't  fall  out  Slide  the  two 
ends  toward  each  other  until  they  just 
touch.  If  your  tape  cuts  are  smooth  and 
consistant^  the  diagonal  edges  should  mate 
perfectly.  Then,  carefully  put  an  inch  or  so 
of  splicing  tape  over  the  cut,  making  sure 
that  it  is  lined-up  evenly  with  respect  to  the 
edges  of  the  tape.  Press  the  splicing  tape 
onto  the  magnetic  tape  and  then  finish  the 
splice  by  rubbing  it  with  your  fingernail. 
Now  you  will  have  a  splice  that  is  almost  as 
strong  as  the  original  tape. 

After  youVe  gotten  the  hang  of  cutting 
and  splicing  tape,  you  might  like  to  try  to 
assemble  a  '^program'*  or  two.  You  can 
splice  together  those  pictures  that  you 
would  show  to  someone  on  the  first  QSO, 
For  example,  you  could  start  a  program  with 
an  ID  frame  or  two,  then  two  or  three 
frames  of  a  picture  of  yourself,  the  shack, 
the  QTH,  your  spouse  and  offspring  and  so 
on.  All  of  this  should  take  about  two 
minutes  or  so  of  transmitting  time,  which  is 
plenty.  Don't  forget  that  your  final  has  been 
working  pretty  hard  for  those  two  minutes, 
SSTV  signals  are  1 00%  carrier  as  far  as  your 
rig  is  concerned.  So  make  sure  you  don't 
exceed  the  key-down  limitations  for  your 
particular  rig. 

There's  plenty  of  room  for  experi- 
menting, too.  You  don't  have  to  edit  the 
tape  by  complete  frames.  You  could  use  half 
of  one  frame  from  one  shot,  and  the  second 
half  of  a  frame  from  another  shot  to  create 
novel  or  comic  effects.  Also,  as  mentioned 
earlier,  you  could  splice  a  frame  in  back- 
wards —  that  is,  tail  end  first,  1  did  it  once 
by  accident.  The  picture  then  comes  out 
upside  down.  Some  guys  devise  very  elabor- 
ate pro-ams,  '*zooming-in''  from  one  frame 

to  the  next,  giving  a  kind  of  motion  effect 
Another  idea  is  to  change  the  viewing  angle 


of  your  camera  from  one  shot  to  the  next 
This  is  especially  good  when  you  are  sending 
pictures  of  a  person  recorded  from  a  *Mive'' 
camera.  All  you  have  to  do  is  select  the  best 
frames  and  splice  them  together  in  the 
sequence  that  you  like. 

There  is  another  way  that  you  might  take 
advantage  of  to  edit  your  tape:  tape-to-tape 
re-recording  or  "dubbing,"  If  you  have  two 
tape  machines  with  '*pause"  controls,  you 
can  do  a  form  of  electronic  editing  by 
recording  only  the  portions  of  the  original 
tape  that  you  want  to  save.  This  works  out 
OK  if  you  have  segments  that  contain  quite 
a  few  frames.  The  technique  is  similar  to  the 
cut-and-splice  method:  cue  the  original  tape 
up  to  the  point  just  before  the  vertical  sync 
pulse;  start  the  **record"  machine,  then  start 
the  playback  machine.  After  you've  re- 
corded the  frames  that  you  want,  stop  the 
playback  machine,  then  the  record  machine* 
You  should,  however,  use  tape  machines  of 
good  quality,  since  wow  and  flutter  pro- 
blems only  get  worse  as  you  dub  a  tape  from 
one  copy  to  another. 

So,  some  evening  when  the  band  goes  out 
early,  plan  to  go  through  all  your  DX  tapes 
and  remove  the  bad  frames  —  the  ones  that 
got  blasted  with  hetrodynes  or  noise  or 
miserable  QSB,  and  so  forth;  first,  go 
through  the  entire  tape  to  see  exactly  what 
it  is  that  you  have.  If  you  have  a  lot  of 
material,  it  might  be  a  good  idea  to  jot  down 
on  a  note  pad  the  various  scenes  that  are  on 
the  tape.  Then,  by  looking  over  your  ''pro- 
gram notes"  you  can  decide  what  the  best 
arrangement  might  be  for  the  material  you 
have  on  tape.  You  might  be  able  to  take  on 
an  hour's  worth  of  QSO's  and  condense  it 
down  to  just  a  few  minutes.  When  you've 
done  that,  put  a  label  on  the  new  tape  so 
that  you  know  what  material  is  recorded  on 
it  I  find  that  the  self-sticking  press-apply 
labels  are  very  good  —  they're  easy  to  apply 
and  easy  to  remove. 

When  you  have  some  good  ''programs" 
assembled,  I  think  you  will  find  that  people 
will  show  a  great  deal  of  interest  in  SSTV, 
Hams  and  non-hams  enjoy  a  good  TV 
program.  Think  of  this  as  your  chance  to  get 
back  at  the  networks  and  Madison  Avenue! 

.  ,  .  K2ULR 
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Steve  Uhrig  WA3SWS 
3893  Jumper  Hill  Lane 
ElUcott  CityMd  21043 


Check  Logic 

With  This  Simple  Probe 


The  beauty  of  digital  logic  circuits  is  in 
their  simplicity.  Even  though  your 
super  repeater  function  and  command 
decoder  may  look  like  something  from  Star 
Trek,  most  likely  it  is  composed  of  simple 
AND,  OR,  NOR  and  NAND  gates.  It  pro^ 
bably  also  includes  flip  flops.  The  reason  I 
call  them  simple  is  that  every  point  in  the 
circuit  will  be  at  either  a  HIGH  or  a  LOW 
potential.  Assuming  positive  logic,  a  HIGH 
will  be  +5V  and  a  LOW  will  be  OV  or  ground 
potential.  In  circuit  descriptions,  a  HIGH 
will  be  termed  a  1  and  a  LOW  will  be  termed 
a  0,  From  this  you  can  see  that  trouble- 
shooting digital  circuits  should  not  be  too 
difficult  The  easiest  piece  of  test  equipment 
to  use  would  be  a  logic  probe,  A  logic  probe 
is  a  device  which  gives  an  indication  of  1  or 
0,  Described  herein  is  a  simple,  inexpensive 
logic  probe  which  should  cost  under  $3.00 
to  duplicate.  It  uses  one  Quad  Dual  Input 
NAND  Gate,  the  7400.  Two  LEDs  are  used 
for  indicators,  one  for  HIGH  and  one  for 
LOW.  I  used  a  plastic  cigar  tube  to  house  my 
probe.  It  makes  a  handy  probe-sized  chassis. 
I  used  a  nail  for  the  probe  point.  Power  is 
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Fig,  I-  Logic  probe. 


derived  from  the  circuit  under  test.  Two 
alligator  clips  connect  to  +5V  and  ground  of 
the  circuit  under  test- 
As  you  can  see  from  the  schematic  in  Fig, 
1^  the  logic  probe  is  made  up  of  3  dual-input 
NAND  gates.  A  NAND  gate  will  have  a  LOW 
output  only  when  both  inputs  are  HIGH.  A 
NAND  gate  with  one  input  HIGH  will  act  as 
an  inverter  and  one  gate  is  used  in  just  this 
fashion  in  the  logic  probe.  A  red  LED 
indicates  a  HIGH  and  a  green  LED  signifies  a 
LOW.  All  wiring  is  done  on  a  14  pin  DIP 
socket.  Wires  run  to  the  LEDs  mounted  on 
the  wall  of  the  cigar  tube.  A  hydraulic  press 
for  cramming  the  IC  and  associated  parts 
into  the  cigar  tube  is  most  helpfuL 

One  the  logic  probe  is  completed,  it  is 
ready  xo  test.  Connect  +5V  to  the  power 
lead  of  the  probe  and  ground  the  {-)  lead.  At 
this  pointy  you  should  see  either  the  g"een 
LED  or  smoke*  If  the  green  LED  is  lit,  touch 
the  point  of  the  probe  to  +5V  potential.  The 
red  LED  will  fight  If  you  do  not  get  the 
results  indicated  and  find  you  made  a 
mistake  wiring  the  chip  7400s  are  available 
for  29i  in  single  units. 

To  use  the  logic  probe  first  determine 
whether  a  point  should  be  a  HIGH  or  a  LOW 
in  a  properly  operating  circuit  Then  touch 
the  probe  point  to  the  terminal.  Tlie  red 
LED  will  indicate  a  HIGH  and  the  green 
LED  shows  the  presence  of  a  LOW.  Now 
that  you  have  a  logic  probe,  there  is  no 
excuse  for  your  repeater  ID  to  be  on  the 
bench  for  2  years. 

.  .  .WA3SWS 
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MEET  THE  STATE  OF  THE  ART 

ON  2  METERS... 

THE  ITC  MULTI-2000 
CW/SSB/FM  TRANSCEIVER 
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Whether  your  interest  is  sim- 
plex, repeater,  DX  or  OSCAR  the 
new  ITC  MULTI-2000  lets  you  get 
into  all  the  action  on  all  of  the 

FEATURES 


band.  Fully  solid-state  and  em- 
ploying modular  construction, 
the  IVIULTI-2000  enjoys  features 
found  in  no  other  2m  transceiver. 


•  PLL  synthesizer  covers  144-148  MHz  in  10  kHz  steps 

•  Separate  VXO  and  RIT  for  full  between-channel  tuning 

•  Simplex  or  ±  600  kHz  offset  for  repeater  operation 

•  Three  selectable  priority  channels 

Multi-mode  operation  (CW/SSB/NBFM/WBFM) 

Built-in  AC  and  DC  power  supplies,  noise-blanker 
squelch  and  rf  gain  control 

Selectable  1 W  or  10W  output 

Separate  S-/power  and  frequency  deviation  meters 

Built-in  test  (call)  tone  and  touch-tone  provision 

Excellent  sensitivity  (.3xiV  for  12  dB  SIN  AD) 

Superior  immunity  to  crossmodulation  and 
intermodulation 

ntroductory  price:  $695. 


THE  ITC  MULTI-2000  TRANSCEIVER... 
PERFORMAliCE  THAT  CHALLENGES  YOUR  IMAGINATION 

INTERNATIONAL  TELECOMMUNICATIONS  CORP. 

P.O.  BOX  4235,  TORRANCE.  CALIF.  90510  •  (213)  375-9879 


Herb  Schoenbach  W9DJZ 
6724  Briargate  Drive 
Downers  Grove  IL  60515 


Public  Service  Band  Converter 

Hear  152-165  MHz  on  your  2m  receiver. 


P 
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Have  you  ever  been  disappointed  with 
the  lov^  priced  monitor  receivers  on 
the  market?  If  so,  read  on.  Here  is  a  simple 
and  inexpensive  way  to  monitor  any  fre- 
quency in  the  152— 165MHz  Public  Service 
Band  (PSB),  If  you  have  a  good  2m  FM 
receiver  or  transceiver  just  make  a  converter 
to  heterodyne  a  desired  frequency  to 
146.94MH2,  or  a  quiet  channel  if  you  prefer. 
No  crystals  are  needed  because  the  local 
oscillator  will  operate  at  a  comparatively  low 
frequency,  around  8MHz.  You  get  all  the 
benefits  of  your  high  quality  receiver  such  as 
noise  operated  squelch,  good  limiting  and 
AM  rejection,  good  selectivity  and  near 
crystal  stability. 

This  won't  be  a  step-by-stcp  construction 
article.  You  may  use  almost  any  common 
converter  circuit  as  long  as  you  follow  the 
general  outline  of  Fig.  1.  The  schematic  of 
the  converter  I  am  using  is  shown  in  Fig,  2, 
and  is  shown  as  a  guide  to  get  you  started- 
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Fig,  I,  Block  diagram.  Frequencies  shown  are  for 
example  only,  and  may  be  varied  to  suit  your 
needs. 

As  you  can  see,  the  circuit  certainly  is 
simple  enough,  but  the  performance  amazed 
me!  Notice  the  local  oscillator  tuning  range 
of  7-8MHz,  IMHz  is  all  the  range  you  can 
tune  comfortably.  With  a  vernier  dial  you 
can  reset  it  to  a  previously  used  frequency 
even  when  no  station  Is  on,  and  be  sure  of 
hearing  it  when  it  does  transmit. 
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Fig.  2.  Schematic  diagram.  The  40pF  variable 
capacitor  should  be  of  good  quality;  it  is  the  tuning 
capacitor.  The  30pF  variable  capacitors  may  be 
ceramic  trimmers,  or  mica  compression  type,  Q2is 
a  germanium  PNP  high  frequency  transistor.  Wind 
coils  as  follows:  LI,  L2  and  L3  -  4^  turns  #20 
bare  wire,  i4'* i,d.,  spaced  1,27cm  f!4"J*  LJ  tap  at  1 
turn;  L3  tap  at  lii  turn.  L4  —  36  turns  #26 
enameled  wire  on  SOmm  (5/16*')  slug  tuned  form, 
L5  —  3  turns  insulated  hookup  wire  (#22)  over  L4, 


No  rf  stage  was  needed  for  full  quieting 
from  stations  10  miles  away  using  a  ground 
plane  antenna.  A  double  tuned  input  circuit 
serves  to  reduce  image  response  fairly  well 
and  if  feedthrough  to  a  lesser  extent.  The 
image  in  this  case  is  receiver  frequency 
minus  local  osciliator  frequency,  or  desired 
frequency  minus  2X  local  oscillator  fre- 
quency. The  i-f  feedthrough  will  be  on 
146-94  or  whatever  channel  you  decide  to 
use.  Remember  your  receiver  is  now  the  first 
i-f  stage. 

An  interesting  thing  about  this  set  up  is 
that  when  the  desired  PSB  station  is  not 
transmitting,  you  will  hear  local  (nearby) 
activity  on  .94.  Unless  the  .94  signal  is  much 
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stronger,  however,  the  PSB  station  will 
override.  This  is  where  front  end  selectivity 
comes  in.  Personally  1  like  this  ability  to 
monitor  two  channels  without  a  scanner.  To 
get  away  from  this  effect,  simply  select  a  2m 
channel  not  used  in  your  area. 

Interesting  thing  number  two:  At  one 
spot  on  the  tuning  dial  I  was  able  to  hear  our 
local  weather  station  KW039,  on  162,55, 
better  than  I  ever  got  it  before.  Another 
bonus!  With  a  really  sharp  front  end  this 
wouldn't  happen  but  it  seems  that  the 
second  harmonic  of  the  local  oscillator 
brings  this  in.  Getting  rid  of  this  'feature'* 
takes  a  little  more  doing,  like  more  tuned 
circuits  at  the  input,  a  tuned  circuit  between 
the  local  oscillator  and  mixer,  optimum  local 
oscillator  injection  level,  etc.  This  would 
take  you  right  out  of  the  simple  and  cheap 
class  fast, 

CAUTION!  And  this  is  important,  DO 
NOT  TRANSMIT  WHILE  CONVERTER  IS 
CONNECTED  TO  YOUR  TRANSCEIVER! 
If  you  are  forgetful  about  warnings  like  this, 
better  buy  a  good  monitor  receiver  instead. 
One  push  on  your  transmit  button  could 
burn  out  the  converter  and  also  damage  your 
transceiver, 

just  a  few  more  suggestions  before  you 
start  building.  Don't  give  in  to  the  tempta- 
tion of  trying  to  cover  a  large  tuning  range, 
500kHz  to  IMHz  and  a  vernier  dial  is 
reasonable.  !f  only  one  PSB  frequency 
interests  you,  a  good  quality  trimmer  capaci- 
tor like  an  ARC  type  will  do  as  the  tuning 
adjuslmenL  You  can  cover  a  greater  range 
than  TMHz  if  you  use  a  tunable  FM  receiver, 
of  course.  For  a  weather  station  monitor 
only,  make  the  local  oscillator  tune 
15--16IVIHZ  and  tune  the  front  end  to 
weather  frequency. 

If  you  decide  to  design  your  own  con- 
verter, or  use  a  standard  circuit,  keep  In 
mind  th  benefits  of  a  MOSFET  mixer.  Use 
as  many  tuned  circuits  or  helical  resonators 
in  the  antenna  circuit  as  needed  to  get  the 
desired  performance.  As  for  a  power  supply, 
I  use  a  9V  2U6  battery.  At  3mA  I  get  many, 
many  hours  from  a  battery.  For  'round  the 
clock  monitoring  try  to  steal  the  3mA  from 
your  receiver.  If  you  want  to  simplify  still 
further^  try  a  diode  mixer!  Good  luck, 

. .  .W9DJZ 
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the  latest  in  station  accessories 


CRICKET  1   ELECTRONIC   KEYER 

A  popularly-priced  JC  keyer  with  more  features 
for  your  doflar.  Cricket  \  is  smafl  in  size  and 
designed  for  the  begfnner  as  well  as  the  most 
advanced  operator.  It  provides  fatigue-free  send* 
ing.  Easy  to  copy  at  all  speeds.  Turn  on  its 
side  and  use  as  a  straight  key  for  manual  key- 
ing.   AC/DC. 

Shipping  Weight  3  lbs.     $49.95 


SPACE-MATIC  21-B 

The  Swltchabfe  Keyen  It's  up  to  eight-keyers- 
in-one.  Use  the  switches  to  make  this  your  very 
own  personal  keyer.  both  today  and  tomorrow. 
Add  such  features  as  dot  dash  memory  or  ad* 
just  spacing  with  the  turn  of  a  switch.  Com- 
pletely  perfect, 

Sh.  wt4lbs,     $119.50 

TOUCH-TONE   DECODER 

A  highly  reliable  twelve  digit  decoder  with  input 
protection,  and  PLL  circurtry  for  extremely 
stable  operation.  Heavy  duty  output  relays, 
small  size,  plug-in  circuit  board.  All  these  ma- 
jor  features    at    an    UNBEATABLE    price. 

Sh.  wt.  1  lb. 

TTD-12K  Kit  $114.50 

TTD-12  Touch-Tone  Decoder  $129.50 


Write  today  for  connptete  details 

Data  Signal,  Inc. 

Successor  to  Data  Engineering,  Inc. 

2212  Palmyra  Road 
Albany.  Ga.  31701 

912-435-1764 
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WIIiSON 


2m  FM  Transceiver 


The  basic  circuit  of  the  Wilson 
transceiver  has  e\/olved  from  the  Ken 
unit  a  year  ago  to  the  Henry  Tempo 
FMH  —  and  now  it  is  the  Wilson,  But 
there  an?  changes  —  substantial 
changes  and  all  for  the  better.  The 
Ken  was  a  lot  of  transceiver  for  its 
price,  but  some  amateurs  wanted  a 
hotter  receiver  and  wanted  a  littfe 
more  poop  in  the  output.  The  Wilson 
has  a  new  front  end  and  it  is  a  hot 
one.  l!  also  has  a  better  rear  end  for 
more  poop  on  transmit. 

There  are  some  other  benefits  to 
this  rig  when  compared  with  other 
HT's  on  the  market  -  things  like  the 
netting  capacitors  on  all  of  the 
crystals,  both  transmit  and  recieve. 
This  makes  it  a  lot  easier  to  get  the 
unit  right  on  channel  And  all  of  the 
crystals  are  plugged  in  too,  not  just 
some.  The  earlier  Ken  units  had  two 
channels  soldered  in  —  which  was  not 
serious  where  you  had  a  use  for  both 
34/94  and  94/94  -  but  these  days, 
with  no  34/94  repeater  m  New  York, 
Chicago,  Washington,  Boston,  Los 
Angeles,  etc.,  that  turned  out  to  be  a 
rather  serious  wasted  channel  And  in 
the  34/94  areas,  the  94/94  pair  wasn't 
all  that  valuable.  Setter  that  all 
crystals  can  be  plugged  in  as  in  the 
Wilson.  The  fact  is  that  a  five  channel 
HT  with  two  soldered  in  channels  is  a 
three  channel  radio. 

The  Wilson  has  six  channels  —  and 
that  is  none  too  many  in  most  areas. 
It  is  none  too  few  either,  for  seldom 
are  you  man  area  where  you  can  reach 
more  than  six  repeaters  with  an  HT. 
Considering  the  size  of  the  HT  —  and 
there  is  more  than  a  little  resistance  to 
ihe  larger  HT's  such  as  the  Unimetrix 
-  more  than  six  channels  would  begin 
to  crowd  things  inside  so  the  unit 
would  have  to  be  bigger.  You  want  a 
unit  that  is  comfortable  to  hold  in  the 
hand  -  that  will  fit  in  the  pocket—  or 
on  the  belt. 

Speaking  of  holding  in  the  hand  — 
one  of  the  really  annoying  things 
about  most  HT's  is  that  if  you  have 
any  kind  of  noise  level     you  have  to 


hold  the  speaker  up  to  your  ear  and 
then  quickly  swing  the  HT  down  to 
speak  m  the  loudspeaker  when  a.^is 
your  time  to  transmit.  This  little 
maneuver  usually  takes  longer  than 
the  time  between  transmissions  on  the 
repeater,  so  you  are  aced  out  With 
some  ops  you  have  to  be  mighty  fast 
of  finger  to  break  in  and  thai  part  of  a 
second  it  takes  you  to  swing  the  HT 
from  your  ear  to  your  mouth  you'll 
lose  out.  The  Wilson  has  thymike 
mounted  toward  the  bottom  of  the 
unit,  right  where  your  mouth  comes 
when  you  put  the  speaker  to  your  ear. 
The  use  of  the  separate  mike  (such 
as  you'll  find  on  the  late  Motorola 
HT's)  results  in  considerably  better 
audio.  You'll  find  that  reports  are 
most  gratifying  on  your  audto. 

Another  big  hassle  with  the  Motor- 
ola units  are  those  incredrbty  expen- 
sive nicad  battery  packs  they  use.  The 
Wilson  uses  those  low  cost  AA  size 
nicads  (you  can  put  in  regular  AA 
flashlight  batteries  in  an  emergency)  — 
these  batteries  sell  at  every  Radio 
Shack  or  Lafayette  store  for  peanuts 
—  or  you  can  even  catch  someone  like 
Hal  Babylon  (advertised  in  73)  with 
surplus  nicads  for  a  fraction  of  the 
Radio  Shack  price! 

When  you  use  your  HT  on  your 
belt  —  for  instance  at  hamfests  —  you 
want  a  remot  mike  that  plus  into  the 
unit.  The  Wilson  has  a  plug  for  this  — 
and  it  also  feeds  out  the  audio  fro  the 
loudspeaker  which  you  can  hear  from 
a  small  speaker  which  is  mounted 
right  in  the  mike  case! 

The  S-meter  is  handy  when  you  are 
in  a  weak  signal  area  and  want  to  peak 
up  a  repeater  in  order  to  be  sure  to  get 
the  best  signal  back  into  it.  It  doubles 
as  a  battery  indicator  so  you  won't 
run  your  nicads  down  too  far  and 
reverse  them,  Nicads  don't  like  that. 
The  circuit  board  for  the  Wilson  is 
the  size  of  the  case  -  and  this  means 
that  everything  is  easy  to  get  at  for 
servicing.  If  you've  ever  tried  to  fix  a 
fWoiorola  HT-220  you  will  appreciate 
the  room  in  the  Wilson  for  work  — 


and  the  use  of  smalL  but  not  invisible 
parts. 

One  problem  with  the  earlier  Ken 
units  was  a  weakness  of  the  internal 
molded  track  for  the  battery  pack  —  it 

often  broke  when  the  HT  was  drop- 
ped —  and  who  doesn't  drop  one  now 
and  then?  The  Wilson  may  break  if 
you  try  hard  enough,  but  il  will  take 
an  incredible  beating  before  giving  up. 
Obviously  the  Wilson  is  quite  a  rig 
—  and  one  would  expect  it  to  come 
through  at  around  $280  or  so.  Wilson 
is  selling  them  for  only  SI 99  for 
reasons  best  known  to  themselves.  It 
would  seem  prudent  to  get  one  of 
these  radios  before  the  folks  at  Wilson 

wise  up. 
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c/o  73  Magazine 
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Tuned  Diode  VHF  Receivers 


Test  receivers  and  transfer  oscillators. 


This  article  describes  tuned  dipole 
receivers  from  20  to  500  MHz.  I  have 
used  them  for  several  years  to  tune  up  local 
oscillators,  multiplier  chains,  crystal  oscrll- 
ators  and  transmitters.  Also  included  arc  two 
'^quickie*'  tuneable  oscillators  from  130  to 
500  MHz,  for  calibration  and  transfer  pur- 
poses. 

It  is  always  important  to  know  just  which 
harmonic  youVe  on,  and  whether  you're 
doubling,  tripling  or  maybe  sextupling. 
These  handy  pieces  of  low  cost  test  equip- 
ment wilf  tell  you. 

What  will  a  tuned  diode  receiver  (here- 
after TDR)  do  for  you.  When  you  are 
building  a  new  crystal  oscillator,  the  first 
thing  you  would  like  to  know  is  whether  it  is 
oscillating  or  not,  and  if  so,  on  what 
frequency.  Also,  is  it  noisy,  or  maybe  even 
"squegging'*  (super-regenerating)?  In  multi- 
plier chains  and  in  transmitters,  it  is  very 
easy  to  overdrive  a  base  input  and  what  this 
does  to  the  output  sounds  real  bad.  So  listen 
to  the  output  as  wefl  as  measure  it.  The  TDR 
will  tell  you  these  things  and  more.  It  wilf 
give  you  relative  rf  output  power,  and  how 
much  energy   is  on  the  desired   frequency. 
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Hopefully  you  do  have  a  main  energy 
output  I  personally  have  seen  an  oscillator 
right  here  on  my  own  well-worn  bench  that 
was  putting  out  almost  equal  power  on  one 
frequency  and  on  the  second  harmonic.  Fig. 
1  shows  the  essential  set  up.  I  always  have 
on  hand  a  phono  jack  with  a  small  L2 
attached,  plus  a  2.54cm  (1")  wire  from  the 
cable  shield  side  of  the  [ack  which  you  can 
solder  the  baseboard  and  hold  L2  near,  or 
around,  or  inside  of,  LI.  LI  may  be  the 
output  inductance  of  an  oscillator,  or  other 
item  under  test.  You  can  thus  move  L2 
easily   from  stage  to  stage  of  a  multiplier  as 

you  progress  with  its  build  up,  and  also 
change  the  TDR  for  higher  frequency  ones 
as  you  go.  I  often  use  two  at  the  same  lime, 
one  to  watch  a  lower  frequency,  the  second 
to  see  where  the  multiplier  is  landing.  This  is 
particularly  advantageous  when  the  multipli- 
cation factor  is  high,  such  as  a  quintupler. 

After  a  while  you  will  find  yourself  with 
quite  a  collection  of  adapters  and  probes, 
cables,  plugs,  etc.  Fig,  2  shows  an  untuned 
diode  detector  unit.  This  is  good  for  adjust- 
ing a  tuneable  oscillator  for  maximum  power 
and  frequency  range.  No  tuning  is  needed.  It 
just  shows  rf  power,  period.  Don't  forget,  it 
will  show  a/f  the  power  at  the  output, 
including  the  sum  of  all  the  harmonics  too! 
Such  as  they  are. 
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Fig.  L  Test  set  up.  Tuned  diode  receiver  (TDR). 


Fig,  2,  Untuned  diode  unit.  RtC  should  be  very 
good  and  have  a  iot  of  inductance  to  be  usefui 
down  to  kHz  range. 
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Back  on  Fig.  1  the  lOOK  pot  En  series 
with  the  meter  should  be  calibrated  with  full 
scale  points  for  .IV  (no  resistors),  .5V,  and 
more  if  you  wish.  Other  types  of  attach- 
ments are  shown  in  Fig.  3  with  clips,  an 
"antenna*'  type  probe  and  a  loop  for  mag- 
netic pick  up. 

^^ — ^ — -41=1 
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ANTENNA*  TYPE  PROBE 


Fi'g.  3.  Rf  cable  probes. 

I  also  use  absorption  wavemeters  lo  check 
on  the  rf  energy.  With  the  TDR  meter 
showing  energy  either  as  In  Fig.  1  or  as  in 
Fig.  2,  the  wavemeter  coil,  when  resonated 
against  LI,  wifl  make  the  meter  dip.  If  you 
have  a  "grid-dipper"  it  can  be  used  with  one 
or  two  turns  of  link  coupling  around  the 
grid-dipper  coil,  and  over  to  the  oscillator 
under  test  via  cable  No.  ^.  Use  the  dipper  in 
the  "diode"  mode  for  this  test.  Most  of 
these,  however,  do  not  cover  the  450  MHz 
band. 

That  about  covers  operation.  Construc- 
tion of  the  individual  units  and  the  oscil- 
lators follows. 

Construction 

Now  I  will  describe  the  construction  of 
the  tuned  diode  receivers.  For  the  low 
bands,  these  are  just  plain  "crystal  detec- 
tors" of  course,  dressed  up  a  little  for  the 
purpose  of  checking  oscillators  and  mulli- 
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pliers,  but  up  towards  450  MHz  things  gel  a 
little  different.  Fig.  4  shows  the  2  to  12 
MHz  unit.  This  is  useful  for  8  and  12  MHz 
crystal  tune  ups,  and  as  an  AM  detector  for  a 
10.7  MHz  i-f  strip.  A  very  useful  one  of 
these  is  shown  in  Fig.  5.  In  the  HF  range  of 
the  unit  shown  in  Fig.  4,  practically  nothing 
is  critical.  A  good  Q  is  handy,  so  I  used  an 
airwound  coil  for  L2.  Miller  colls,  which  are 
magnetically  shielded  as  well  as  electro- 
statically, are  also  very  good,  and  their 
inductance    is    adjustable   by  a   well    made 
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F^.  4.  Tuned  diode  receiver,  2-12MHz.  LI  =  2 
turns  around  L2.  L2  =  airwound  coil,  32  turns  per 
inch,  2"  long  (not  critical)  li"  O.D.  divide  top  at 
center.  CI  -  about  365pF.  For  more  range  use  a 
two  gang  broadcast  job  with  about  730pF. 

positive  acting  threaded  core  inside,  which 
helps  to  set  the  desired  band  more  easily. 
The  rest  of  Fig.  4  is  very  plain.  If  any  2  to 
12  MHz  energy  is  present  in  the  shack,  this 
one  will  show  it  on  Ihc  meter! 

Fig.  5  shows  (for  the  benefit  of  new 
readers)  an  outboard  i-f  stage  using  an  IC, 
which  goes  well  with  the  TDR  of  Fig.  4.  It  is 
also  useful,  of  course,  for  checking  to  see  if 
you  have  enough  gain  in  a  10.7  Mhz  i-f  strip 
or  chip.  The  Motorola  590  is  a  compound 
amplifier  in  the  cascode  mode,  with  very  low 
internal  feedback,  so  no  neutralization  is 
needed.  And  it  has  a  lot  of  gain  too.  Positive 
voltage  applied  to  pin  5  produces  very  good 
AVC  control,  without  detuning. 
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Fjg.  S.  Outboard  IQ.l  UHz  i-f  ampHfier  for  gain  checks.  Use  in  front  of  Fig.  4  for  exarnple  Ll=3  turns 
around  cold  end  of  L2,  L2  -  miller  9050.  LZ  =  Z  turns  aiound  cold  end  of  L2,  L4  =  miller  9050  L5  = 
3  turns  around  cold  and  ofL4,  Note:  open  miller  coil  aluminum  shield  to  wind  on  L3  and  L5 
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The  TDR  for  21  to  75  MHz  is  shown  in 
Fig.  6,  and  is  little  changed  from  the  one  in 
Fig.  4,  except  for  L2,  CI  and  the  tuning 
range.  This  one  covers  the  6m  band  and 
most  2m  FM  receiver  oscillators  near  45, 
The  extra  stage  amplifier  of  Fig,  5  may  be 
also  used  with  this  TDR  for  i-f  and  rf  checks 
In  this  range,  by  changing  coils  in  it  to  suit. 
The  590  goes  very  well  on  6m. 


ji 


/Sm  0  0 
5/4  tn  UG 


C"    lOOpF 
IIV29S 


P 


J3 


:;;:;  047     m 

d]=]  J2 


lOK 


.01 


Fig.  6.  Tuned  diode  receiver  21  to  75MHz.  LI  -  2 

turns,  L2=  7  turns,  airwound,  1^2"  O.D.,  %"  long,  C 
-  1  QQpF. 

TDR  for  65  to  130  MHz 

This  one  I  use  mainly  on  BC-FM  work 
but  you  may  at  any  time  land  in  its  range 
while  tinkering  with  multipliers,  so  here  it  is 
in  Fig.  7,  Again,  quite  similar  to  the  others 
shown  so  far.  CI  has  a  long  pointer  knob, 
5.08cm  (2").  Very  good  also  for  tuning  up 
"Echo-Listeners."  (Little  hi-fi  FM  trans- 
mitters for  bird-listening!) 


RF  m 


BOX  HEIGHT-  3ifi 


DC  a  AF  OUT 


«><ii 


I         1/^tl  PLATE  JOHNSON  TYPE    M 


Fig.  8.  TDR  hybrid  through  tine  cavity 
100— 200MHz.  LI  -  one  turn  adjustable  per  L2,  L2 
=  4  turns,  airwound,  8  turns  per  inch,  H"  long,  H" 
O.D.  C2  =  Brass  plate,  1"  x  2",  with  .005  teflon 
sheet  and  nylon  bolts  and  nuts.  Note:  C2  can  be 
two  or  more  .001  tiny  caps,  as  in  Lafayette 
catalog. 

generator  up  to  around  200  MHz,  and  for 

2m  by  transmitters  in  the  2m  band,  146  to 
148  MHz.  ft  IS  especially  useful  from  1  35  to 
148,  checking  LO/s  near  135  and  trans- 
mitters near  147  MHz. 

TDR  for  160  to  500  MHz 

This  one  is  a  great  help  on  the  220  and 
450  bands.  Fig.  9    shows  the  construction. 


Fig.  7-  Tuned  diode  receiver  65  to  130MHz.  LI  -  1 
tarn,  adjustable  around  L2,  L2  =  5  turns  no  12 
copper,  1  "  long,  5/S  O.D.  CI  -  MAC*30  Johnson. 

30pF,  miniature  type. 


TDR  for  110  to  200  MHz 

Particularly  useful  from  135  to  148  MHz. 
This  one  is  a  little  different,  using  a  hybrid 
trough! ine  cavity  for  maintenance  of  Q  up 
to  200  MHz.  Don't  be  disturbed  by  the  word 
cavity  though.  You  can  cut  this  one  out  of 
thin  (or  thick)  copper-clad  and  solder  it 
together  as  a  box  in  less  than  an  hour,  as  you 
can  see  in  Fig.  8.  The  copper  face  is  placed 
inside  the  box  for  soldering  together.  CI  and 
L2  are  about  3.81cm  {VA'')  from  the 
bottom  of  the  box.  Also  the  same  from  the 
top.  This  unit  can  be  calibrated  with  a  signal 


COPF'ER  INSIDE 


HY&RID  CAVITY  SOX 

3  7/8  i«   LONG 
Z  in  WIDE 
2m  DEEP 

t»  a) 


END  PLATE 
1/4  in  X  1/2  in 
STRAP  SOLDER- 
ED TO  TWO  BARS 

OF  CI 


--  J2  OC  a  AC  OUT 


2  in  POTNTER  KNOB 


Fig.  ft  TDR  for  160 -500MHz.  LI  =  Copper  strap, 
1"  wide  by  3"  long.  CI  =  10  plate  Hammarlund, 
type  "MAPC*  25  (may  also  be  similar  type  25pF 
of  other  make).  C2  -  1  "  by  2*'  brass  plate,  nylon 
holts  and  nuts.  Inmilated  with  .005  nylon  or  teflon 
sheet  or  mica. 

Now  this  one  calls  for  a  little  attention  to 
shape  and  special  work,  because  500  MHi  is 
getting  up  towards  microwaves  where  every- 
ihing  really  changes  radically,  L2  is  now  a 
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Straight  strip,  and  C2  must  be  especially 
made  of  a  brass  plate  with  insulation  of 
nylon,  teflon,  or  mica.  Nylon  nuts  and  bolts 
also  must  be  used.  LI  should  be  semi-adjust- 
able, and  the  3pf  series  capacitor  helps  to 
match  the  test  cable  into  the  unit.  A  1-1  Opf 
variable  for  C3  will  provide  an  even  better 
match,  C2  takes  care  of  500  MHz  bypassing, 
and  the  10k  resistor  and  the  .01  on  J 2 
provide  a  reasonable  af  time-constant  for 
demodulating  AM  signals. 


Lt 


~n n 


BASEBOARD 


380-400il 


Fig,      11.     Schematic 
130-50QMHZ. 


c  a  li  bra  tion     oscillator 


r 


F 


Calibration 

This  gets  to  be  more  of  a  problem.  So,  1 
have  built  up  a  very  low  cost  and  simplified 
test  oscillator  for  the  range  160  to  500  MHz, 
which  is  shown  in  Fig.  10  and  Fig.  11. 
There  are  sufficient  notes  on  these  figures 
for  construction.  Do  not  rely  on  a  sensitive 
receiver  for  calibration.  Use  an  absorption 
wavemeter,  or  a  "dipper"  in  the  diode  mode. 
A  buddy  with  a  432  signal  also  helps.  Once 
the  oscillator  is  calibrated,  you  can  transfer 
the  calibration  to  the  TDR  easily.  You  can 
build  two  oscillators,  or  do  your  TDR 
calibrating  on  the  200  to  500  MHz  range 
first,  and  then  change  LI  to  the  lower  range, 
130  to  200  MHz. 


Jf  tSPACED  3/16 Jrt  FROM  BASEBOARD) 


BASEPLATE 

COPPER-CLAD,  em  K2\/Zin, 


\2V 


Fig.   10.  Pictoria}  iayout  calibration  oscillator.  For 

130  to  200MHz,  LI  is  Va'*  "STRAP,  5W*  long, 
from  bar  ends  of  CI  to  soldering  point  on 
baseboard.  For  200  to  500MHz,  LI  is  2-1/8'' from 
the  ends  of  bars  on  CI,  to  the  soldering  point  on 
the  base  plate.  (1)  Transistor  Ql  is  a  2N3600,  918 
or  similar  UHF  device.  (2)  Note  that  the  base  plate 
is  at  12V-^.  CI  is  MAPC  Hammarlund  25pF  or 
similar  of  other  make*  Be  sure  and  make  two  short 
connections  to  ground  from  the  rotor. 


Conclusion 

A  set  of  tuned  diode  receivers  (TDR) 
has  been  described  to  help  you  with  tuning 
up  of  multipliers,  LO*  units  and  other 
transmitters.  !  use  them  constantly  here,  and 
you  too  may  get  to  like  them, 

.  •  «  Iv  I  wLL 

Marty  Hartstein  WB6NWW 

5S49  Abbeyfield  Street 
Long  Beach  CA  90815 

FINDING  THE   HEIGHT  OF 
A    TREE,  POLE,  OR   TOWER 


Many  times  it  is  necessary  to  know  the 
height  of  an  already  standing  pole, 
fjee,  or  tower  for  antenna  raising  purposes. 
Climbing  the  pole  or  tree  to  measure  its 
height  can  sometimes  prove  difficult  as  well 
as  dangerous;  however,  there  is  a  much  easier 
way  to  find  the  height.  By  using  the  laws  of 
similar  triangles,  it  is  quite  easy  to  derive  the 
height  of  the  pole  or  tree  in  question » 

Wait  until  the  sun  is  in  such  a  position  as 
to  cast  a  nice  shadow  of  the  pole  or  tree 
along  the  ground.  Now  measure  the  length 
of  the  shadow  of  the  pole  or  tree  in 
question.  Next  stand  another  pole  of  known 
height  (such  as  a  5  or  10  ft  TV  mast)  in  the 
sun  and  measure  the  length  of  its  shadow. 
By  using  the  following  formula,  the  height 
of  the  pole,  tree,  or  tower  in  question  can  be 
derived. 

Tree  height^'*"^  mast  .height  x  Tree  shadow  length 

Length  of  TV  mast  shadow 

..  .  WB6NWW 
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NEW  CODE  SYSTEM 

Now  you  can  learn  the  code  in  a  fraction  of  the  time  it 
used  to  take! 

speeds 


n 

JU 


ii)"D 


— I     •* 


e 


e 


ava 


^m 


□  g  WPM  This  is  the  beginning  tape  for 
people  who  do  not  know  the  code  at  alf.  It  takes 
them  through  the  26  letters^  10  numbers  and 
necessary  punctuation,  complete  with  practice 
every  step  of  the  way  using  the  newest  blitz 
teaching  techniques.  It  is  almost  miraculous!  In 
one  hour  many  people  —  including  kids  of  ten  — 
are  able  to  master  the  code.  The  ease  of  learning 
gives  confidence  to  beginners  who  might  otherwise 
drop  out- 

D  14  WPM  Code  groups  again,  at  a  brisk  14 
per  so  you  will  be  at  ease  when  you  sit  down  in 
front  of  the  steely  eyed  government  inspector  and 
he  starts  sending  you  plain  language  at  only  1 3  per. 
You  need  this  extra  margin  to  overcome  the  panic 
which  is  universal  in  the  test  situations.  When 
you've  spent  your  money  and  time  to  take  the  test 
you'll  thank  heavens  you  had  this  back  breaking 
tape. 

A  Great  Present 

Code  tapes  make  a  great  Christmas  present  — 
what  else  could  you  give  that  will  provide  a 
life-long  skill?  When  you  know  the  code  you  stand 

just  a  Uttle  bit  taller  than  everyone  else* 


Plays  on  any  cassette  player  so  you  can 
practice  anywhere  anytime! 

D  6  WPM  This  h  the  practice  tape  for  the 
Novice  and  Technician  licenses.  It  is  made  up  of 
one  solid  hour  of  code,  sent  at  the  official  FCC 
standard  (no  other  tape  we've  heard  uses  these 
standards,  so  many  people  flunk  the  code  when 
they  are  suddenly  —  under  pressure  —  faced  with 
characters  sent  at  13  wpnn  and  spaced  for  5  wpm). 
This  tape  is  not  memorizable,  unlike  the  zany  5 
wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  five.  Practice 
this  one  during  lunch,  while  in  the  car,  anywhere 
and  you'll  be  more  than  prepared  for  the  easy  FCC 
exam. 

D  2  k  WPIVI  Code  is  what  gets  you  when  you 
go  for  the  Extra  Class  license.  It  is  so  embarrassing 
to  panic  out  just  because  you  didn't  prepare 
yourself  with  this  tape.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  difficult  that 
you'll  almost  fall  asleep  copying  the  FCC  stuff  by 
comparison.  Users  report  that  they  can't  beiieve 
how  easy  20  per  really  is  with  this  fantastic  one 
hour  tape.  No  one  who  can  copy  these  tapes  tan 
possibly  fail  the  FCC  test  Remove  all  fear  of  the 
code  forever  with  these  tapes. 

ONLY  $3 •95!  '^3  is  in  the  publishing  business,  not 
tapes,  so  these  are  priced  much  lower  than  anyone 
else  could  sell  them*  Have  you  ever  seen  one  hour 
cassettes  for  under  $6? 


ORDER  NOW! 


Name 


Call 


Address 


City 


State 


Zip 


O     5  WPM  1  hr  cassette    $3.95         O  14  WPM  1  hr  cassette    $3.05 
D      6  WPM  1  hr  cassette    $3-95         D  21  WPM  1  hr  cassette    $3.95 

Q  all  four  cassettes  $13,95 
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The  Automatic 

SWR  Computer 
Part  1 1 

Digital  readout  of  your  SWR 


Last  month  I  began  the  description  of  a 
special  purpose  hybrid  computer  that  a 
ham  could  construct  to  read  out  his  SWR. 
The  builder  has  the  option  of  using  a  panel 
meter  readout  or  a  digital  readout.  This 
article  concludes  the  instrument  with  a 
description  of  the  A/D  converter  and  dis- 
play. Even  if  the  readout  isn't  desired  for  the 
SWR  computer,  it  could  be  built  as  a 
separate  module  for  various  other  uses 
around  the  shack. 

This  portion  of  the  computer  which  is 
actually  a  digital  voltmeter  is  different  from 
most  types  that  hams  are  familiar  with.  It  is 
a  tracking  A/D  followed  by  a  binary -to-BCD 
converter  and  display.  There  is  no  inherent 
low  frequency  updating  to  display  a  new 
value.  The  display  follows  the  changing 
analog  input  instantaneously.  This  speeds  up 
the  tuning  procedure  since  the  operator 
doesn't  have  to  wait  for  a  lagging  display  to 
catch  up  to  his  tuning  change. 

I  do  not  have  a  PC  layout  available  for 
the  digital  portion.  I  mounted  the  ICs  on  a 
half  of  a  standard  DIP  board  and  wired  the 
ICs  point  to  point  underneath  with  #22 
formvar  wire.  The  3  LED  numerical  displays 
were  mounted  in  DIP  sockets  which  were 
fastened  on  end  to  the  DIP  board  with  2-56 
screws. 


the   digital 


Circuit  Description 

Fig.    1,    is    a   schematic    of 
portion  of  the  computer. 

The  voltage  output  from  the  analog  corrv 
puter  is  buffered  by  U4.  The  D/A  converter 
(DAC)  U22  is  part  of  the  tracking  A/D 
converter.  The  input  voltage  from  U4  is 
compared  with  the  DAC  output  voltage  by 


comparator  U5  which  generates  a  count-up 
or  count-down  directional  command  to  the 
up/down  counters.  The  binary  counter  out- 
puts are  D/A'd  by  the  DAC  and  compared 
with  the  analog  input  voltage.  The  feedback 
within  the  loop  is  such  that  the  error  voltage 
seen  by  the  comparator  dithers  about  zero 
by  an  amount  equal  to  14  LSB  of  the  D/A. 
Therefore  the  outputs  from  the  counters  is  a 
binary  coded  representation  of  the  analog 
input.  One  half  of  U13  is  used  as  an 
oscillater  to  provide  the  internal  clocking. 
The  counter  outputs  are  inverted  and  fed  to 
a  9  bit  binary  to  BCD  converter  (U9,  UIO, 
Un,  U14).  The  LSB  output  from  the 
counters  is  dropped  so  that  the  display  will 
not  dither  In  the  last  digit.  The  BCD  outputs 
drive  7  segment  decoders  and  finally  the  3 
digit  LED  display. 

The  DAC  used  in  the  readout  is  made  by 
Precision  Monolithics,  1500  Space  Park 
Drive,  Santa  Clara,  CA  95050.  You  can 
contact  them  for  their  nearest  distributor  to 
you.  The  IC  number  is  AlMDAC-lOOCC-Ql. 
In  addition  to  the  ±1 5V  supplies,  a  5  VDC 
logic  supply  at  1 A  is  needed  for  the  digital 
display.  A  bridge  rectifier  and  an  LM309K 
regulator  were  used  In  the  prototype. 

Alignment 

The  alignment  Is  pretty  straight  forward. 
The  input  to  U4  is  grounded  and  R55  is 
adjusted  to  give  0.00  on  the  display.  Then 
8VDC  is  applied  to  U4  and  R54  is  adjusted 
to  give  a  reading  of  8.00.  The  steps  may  have 
to  be  repeated  a  few  times  until  consistant 
results  are  obtained. 

The  measured  linearity  of  the  completed 
converter  and  display  was  better  than  .1% 
over  a  0  to  8V  range.  All  that  remains  is  to 
connect  this  module  to  the  unit  described 
last  month  and  you  will  have  a  first  rate 
SWR  computer.  SWR's  as  high  as  8.88  can 
be  displayed.  (If  your  SWR  Is  higher  than 
that  you're  probably  tuning  by  nulling  the 
temperature  of  your  coax  anyway). 

. . . W60TG 
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WEIRNU  DISCOUNTS 


Buy  $10+  .  .  take  10%     Buy  $100+  . 
Buy  $1 000  +  .  .  take  30%    Buy  $1 0,000 


Lin4if  Price  Sch«itiil« 


tdifcounti  cumi^litivt  ow«r  S  fiKi.  pvriqcl;  %q  lave  vaur  rB(^i|iii,]i 


.  take  20% 
+  .  .  take  40% 


320 


340T 


.20  H(B  .30 

.30  SOB  JO 

.X     06  ,40 

SO  L06  .50 

.20     07  .40 

.30      08  .20 

^20  HOB  .30 

30     03  .20 

20      10  .20 

■30  HID  >30 


■bU  LTO 

.20   SIO        .50     ; 

30    n      .20    : 

.30  Hit         ,30     : 
.50   511        ,50     : 

ao    n      .50    : 

TL  SPECIALS 

Dani  4  Gate/€vf» 

Dtuf  4  flutff F 

Duat  4  Extenckf 

H«K  inif^lBf/Exp     . 

H«x  Invertef 

Hex  Inverter  Gate    . 

Duel  Buffi&r 

RS  Glockod  FF        .: 

Qued  2  Gate 

RSQcJCked  FF        .: 

Quad  2  Gatfi 

Ouad  Buffer 

Ou$ii  pQwm  Gm    * 

Dual  4  Gate/Exp 
\       Triple  3  Gst* 
I       Triple  3  Gite 
t       Du«t  iK  FF 
I       Dual  JK  FF 
r       Dual  JK  FF 
)       DyaUK  FF 

—ipac  sheets  .25^eich 


Pm,  V  Re^  (Super  T?3J 
Hi  pefformance  Ainpt, 
V«lt4C|i6  follonwr 
NiQAive  R«guLiitor 
VctHsgi&  f^gigulstor 
Voltage  ComFJarAlor/Buffer 
Op  AmpJiSuper  7411 
hAitiTQ  pownr  Op  Amp. 
5V  RegulatOT  {200  MAI 
5V  Regufato?    flAl 

Voltage  foUowBf  Op.  Amp. 

Hi  P«rfDrmanci]  Vokage 
Comparator 

Nepal  ive  Re^lator 

Neg^ive  Regulator 

Ntgfitive  Reguiaiof 

Wjglthfe  R^juljliM 

Pf  edisioiv  Trfn«r 

Quk)  Op.  AfiiL 

Ouad  Ccrnparator 

Po*  V  Reg 
(+6,6^12,15/18,24  V) 

Pos  V  Reg 

Dual  Puripheraf  Driver 

Dual  Peripheral  Driver 

AGCySquelch  Amp. 

Integrated  RF/IF  Amp, 

AF  -  IF  strip -detector 

AM/FM1  ^a  firip 

AM/FM/SSB  [f  Vicfeo  Arnpltf^er 

Pm.  Voh  Regulvtw 

Oua^  2W  Power  Amp 

2  Wan  Audio  Amp. 

.6\AlAud}o  Amp. 

Low  Noiw  Duel  Pre  Amp 

Low  Noi&e  STereo  Pre  Amp 

Precisian  VoUage  Rugulator 

Tirner 

Phase  Lock  Loop 

Function  G^ner^or 

Tpfit  Decoder 

13  .75  L30 

H  2W  H30 

Bb  &0     32 

16  .40      37 

17  .40     :% 
20  .20     39 

H20         .X     40 

JL20         .30  N40 

"S20         -SO  S40 
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Power  Pole 

The  El  Cheapo 
ToY/er 


Poles  may  be  available  for  the  taking. 


Gilbert  a  Ford  W70XD 
415  East  Sherman 
Nampa  ID  83651 

If  yoLj  have  to  choose  between  a  good 
beam  antenna  and  high  power,  take  the 
antenna.  We  have  all  heard  that  sentiment 
expressed  many  times^  and  most  of  us  hams 
believe  it,  but  a  fot  of  us  are  still  putting  up 
with  a  40m  inverted  vee  7,62m  (25')  high  in 
the  middle  and  3,05m  (10*)  off  the  ground 
at  the  ends-  One  of  the  constraints  holding 
back  many  from  installing  an  antenna 
system  that  is  really  efficient  is  the  cost  of 
the  tower.  A  guyed  steel  tower  will  run  $200 
to  $300,  and  a  self-supporting  one  can  set 
you  back  anywhere  from  four  hundred 
dollars  to  well  over  a  thousand.  Sometimes  a 


Fig^   1,  A  60- foot  power  pole  with  a  water  pipe 

extension  is  used  to  support  the  quad  and  the 
center  of  the  multi-wire  inverted  vee  doublets  for 
30  and  40  meters.  The  ends  of  the  doublets  are 
attached  to  the  40  foot  poles. 


person  is  lucky,  and  buildings  or  trees  will  be 
located  Just  right  and  sufficiently  high 
enough  to  serve  as  adequate  supports  for  a 
superior  antenna  installation,  but  most  of  us 
have  to  provide  our  own  means  for  support- 
ing antennas. 

In  my  case,  I  wanted  to  have  a  two 
element  tri-band  quad  for  20m,  15m  and 
1  Om  at  2134m  and  a  multiwlre  inverted  vee 
system  for  80m  and  40m  with  its  center  at 
19.82m  (65')  or  so.  I  felt  that  these  heights 
would  be  the  minimum  for  the  really  out- 
standing antenna  performance  that  1  wanted. 
The  angle  of  radiation  from  the  quad  would 
be  sufficiently  low  to  produce  superior 
results  with  DX,  and  all  the  antennas  would 
be  adequately  clear  of  surrounding  power 
lines,  houses  and  trees. 

Availability  of  Power  Poles 

A  look  at  the  prices  quoted  in  tower 
catalogs  and  ads  quickly  convinced  me  that  a 
solution  other  than  a  commercial  tower 
would  have  to  be  found.  The  thought  then 
came  that  I  had  heard  somewhere  that  used 
electric  power  poles  could  be  obtained  very 
inexpensively.  When  I  asked  a  local  power 
company  official  about  the  possibility  of 
getting  a  pole^  he  told  me  I  could  have  ope 
for  no  cost  if  I  could  haul  it  away  from  the 
site  at  which  it" was  removed.  Poles  having 
many  years  of  useful  life  are  occasionally 
taken  out  of  service  when  highways  are 
widened,  new  buildings  erected  and  the  like. 
Unless  the  power  company  re-sets  these 
poles  in  the  ground  at  another  site  almost 
immediately,  the  part  underground  will 
deteriorate  badly  when  the  pole  is  finally 
re-used.  For  this  reason  the  poles  are  free  for 
the  taking,  but  they  must  be  re-set  quickly  if 
they  are  to  last  \velL 

After  a  furth|er  planning  session  I  decided 
that  what  I  needed  was  one  quite  long  pole 
in  the  18.29m  -  24-39m  (60'  -  80')  class  to 
support  my  quad  and  the  center  of  the 
inverted  vees,  and  two  12.20m  (40')  poles 
for  the  ends  of  the  inverted  vees. 

Moving  The  Poles 

Almost  imrriediately  two  12.20m  (40*) 
long  poles  became  available  just  three  blocks 
away   from   pny  house.  The  short  distance 
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involved  simplified   the  transportation  pro- 
blem. A  chain  was  wrapped  around  one  end 
of  the  pole.  Then  each  pole  was  dragged  in 
turn  with  a  truck  the  short  trip  home.  This 
simple  method  is  not  recommended  if  the 
poles    must    be    moved    more    than  a  few 
blocks*  The  wear  produced  on  the  surface 
being  dragged   might  be  enough  to  damage 
the  pole.  Also  there  is  some  risk  of  damaging 
street  surfaces^  especially  if  they  are  asphalt- 
Some   weeks  later  1   was  notified  that  a 
18.29m  (60*)  pole  could  be  mine  if  1  would 
haul  it  away  during  the  next  two  days.  This 
one  was  about  two  miles  from  my  house, 
and   much   heavier  than  the  12.20m   (40*) 
ones.  I  had  thought  they  were  big,  but  this 
new   one    made    them   seem   like   ordinary 
fence    posts.    The    butt   end    was    at    least 
45.72cm  (18"}  in  diameter,  and  18,29  (60'} 
really    seemed    long    all    laid    out   on    the 
ground.  Dragging  with  a  chain  for  two  miles 
would  never  work.  After  enlisting  the  help 
of  a  friend  with  a  small  truck  and  scrounging 
up   a  set  of  small   wheels  on  an  axle,  the 
possibility  of  actually  moving  the  pole  began 
to  seem   more  in  the  realm  of  probability. 
Fortunately,   the   pole   was  located  only  a 
block    from    a    small    manufacturing    plant 
where  I  was  well  acquainted,  and  I  was  able 
to  engage  the  free  services  of  a  fork-lift  truck 
and  operator  for  a  few  minutes.  With  the 
fork  lift,  the  heavy  butt  end  of  the  pole  was 
lifted  up  onto  the  truck  bed  and  chained 
into  place.  The  lighter  end  of  the  pole  was 

lifted  and  the  set  of  small  wheels  and  axle 
were  chained  into  position  under  the  pole 
about  4-57m  (15')  from  the  small  end.  After 
affixing  a  red  flag  onto  the  trailing  end  of 
the  pole,  all  seemed  in  readiness  for  the 
move.  About  this  time  I  noted  a  police 
patrol  car  parked  a  half  block  away,  and  1 
realized  that  if  he  were  not  already 
interested  in  our  activities,  he  undoubtedly 
would  be  as  soon  as  we  started  to  putt  our 
18.29m  (60')  monster  out  into  the  street. 
Firmly  believing  that  the  direct  approach  is 
best,  I  walked  down  the  street  to  his  car  and 
asked  his  opinion  of  our  proposed  expedi- 
tion. To  my  surprise,  he  seemed  only  mildly 


concerned  about  our  activities  and  declined 
my  invitation  for  him  to  escort  us  through 
the  traffic  in  the  two  rather  heavily  traveled 
intersections  that  lay  just  ahead.  He  seemed 
content  merely  to  admonish  us  to  be  sure  we 
had  a  red  flag  on  the  end  of  our  pole.  So, 
with  his  statement  that  the  power  company 
people  move  poles  like  mine  all  the  time,  we 
parted.  As  1  thought  of  the  behemoth  pole,  1 
just  hoped  his  confidence  in  us  would  be 
justified. 

The  trip  began  quite  successfully.  Before 
long,  however,  we  realized  that  we  had  a 
serious  steering  problem.  The  wheel- 
supported  end  of  the  pole  had  a  disturbing 
tendency  not  to  follow  the  truck,  but  to 
swing  dramatically  to  the  right  or  left  into 
the  next  lane  of  traffic.  This  problem  was 
solved  when  friend  Merv  suggested  that  he 
ride  the  pole  just  behind  the  wheels  and 
steer  them  with  a  rod  inserted  into  the  axle 
mechanism.  With  considerable  attention 
from  curious  onlookers,  we  made  the  two- 
mile  trip  and  finally  deposited  the  pole  in 
the  alley  alongside  my  back  yard. 

Erecting  The  Poles 

Before  erecting  a  power  pole  you  need  a 
hole.  How  deep  should  it  be?  A  depth  equal 
to  1 2  to  13%  of  the  total  pole  length  should 
be  about  right  Or,  if  you  prefer^  simply 
match  the  depth  used  by  the  power  com- 
pany on  your  particular  pole.  Although  the 
power  company  has  beautiful  power-driven 
augers    which  can   produce  a   neat-looking 

hole  in  minutes,  I  had  to  resign  myself  to  a 
few  hours  with  a  shovel  and  a  hand-operated 
posthole  digger.  Surprisingly,  the  hole  for 
the  big  18.29m  (60')  pole  went  faster  than 
did  the  ones  for  the  12-20m  (40')  pole, 
mainly  because  it  was  large  enough  in 
diameter  to  allow  me  to  get  down  into  the 
hole  itself. 

Because  of  their  varying  sizes  and  loca- 
tions, a  different  approach  was  used  for 
erecting  each  pole.  One  of  the  12.20m  (40') 
poles  which  was  in  an  easily  accessible  spot 
was  lifted  and  shoved  with  a  large  fork  lift 
truck  until  the  big  end  began  to  slip  into  the 
hole.  While  the  pole  was  supported  tem- 
porarily in  this  position  by  another  vehicle, 
the  forklift  was  pulled  away  from  the  pole, 
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Fig.  Z  The  water  pq>e  is  not  puUed  up  to  full 
height    until    after    the    rotator    and    quad    are 

mounted.  To  the  right  are  the  clamps  used  to 
fasten  the  pipe  to  the  pole, 

and  while  the  forklift  prongs  were  in  their 
highest  possible  position,  they  were  re- 
chained  loosely  to  the  pole.  The  shoving 
process  was  repeated  until  the  pole  dropped 
into  its  hole. 

The  hole  for  the  second  12.20m  (40') 
pole  was  located  in  a  more  awkward  spot. 
To  erect  this  pole,  we  used  a  truck  having  a 
large  tripod  and  chain  hoist  mounted  on  the 
rear  end.  The  pole  was  picked  up  near  its 
center  of  gravity,  a  point  about  4,57m  (15') 
from  the  heavy  end.  Once  the  center  of 
gravity  of  the  pole  was  4,57m  (15*)  in  the 
air,  the  pole  was  rather  easily  swung  into  an 
approximately  vertical  position  and  dropped 
into  its  hole. 

Forklifts  and  tripods  on  the  end  of  a 
truck  are  just  not  suitable  for  a  large  1 8.29m 
(60')  pole.  Fortunately  I  have  a  friend  in  the 
construction  game  who  has  a  large  crane.  He 
volunteered  after  some  hinting  from  me  to 
send  his  crane  over  one  Saturday  morning  to 
do  the  job.  For  the  first  time,  my  18.29m 
(60*)  pole  seemed  light  and  smalL  Once  in 
position,  the  crane  had  the  job  done  in  five 
minutes. 

Make  sure  the  pole  is  really  vertical 
before  re-filling  the  hole  with  dirt.  If  the 
pole  is  not  perfectly  straight,  position  it  so 


that  the  center  of  gravity  of  the  part  of  the 
pole  out  of  the  ground  is  directly  over  the 
hole.  Be  sure  to  stamp  the  dirt  in  thoroughly 
when  replacing  it  around  the  pole.  People 
who  know  say  not  to  use  concrete  to  refill 
the  hole.  Dirt  is  better, 

I  must  admit  that  a  power  pole  is  not  an 
attractive  object  to  most  people,  but  after 
investing  as  much  thought,  time  and  effort 
as  I  have  in  securing  and  erecting  mine,  they 
have  taken  on  a  very  special  rugged  sort  of 
beauty. 


Extensions 

As  you  remember,  I  originally  started  on 
my  antenna  support  project  with  a  goal  of  a 
minimum  height  of  2134m  (70'),  A  18-29m 
(60')  pole  with  2:13m  (7')  in  the  ground 
leaves  only  53  feet.  My  solution  for  getting 
up  to  21 34m  (70')  was  to  extend  the  power 
pole  with  a  6.40m  (2V)  section  of  3,81cm 
(1/2*')  I.D,  galvanized  water  pipe.  An  overlap 
of  a  meter  or  so  (several  feet)  between  the 
pipe  and  the  pole  still  allows  for  a  total 
height  of  2134m  (70').  Clamps  were  used  to 
fasten  the  water  pipe  to  the  pole. 

Climbing    The    Poles    and    Installing    The 
Antennas 

Access  to  the  tops  of  the  poles  is  easy  if 
you  have  a  pair  of  climbers  and  know  how 
to  use  them,  I  had  the  climbers,  but  I  didn't 
know  anything  about  using  them.  Luckily 
my  good  friend,  W7PSC,  is  an  expert. 

First,  a  small  pulley  was  fastened  to  the 
top  of  the  tall  center  pole.  A  small  rope 
through  this  pulley  was  then  used  to  pull  up, 
one  at  a  time,  the  pole  clamps,  water  pipe, 
rotator,  quad  and  finally,  the  80m  and  40m 
dipoles.  The  quad  and  rotator  were  mounted 
on  top  of  the  water  pipe,  white  the  pipe  was 
in  a  lowered  position  in  the  pole  clamps.  The 
small  rope  was  then  tied  to  the  bottom  of 
the  water  pipe  and  the  pipe-rotator-quad 
assembly  was  pulled  further  up  and  clamped 
in  position. 

Since  the  three  poles  are  not  quite  in  a 
straight  line,  the  two  legs  of  the  inverted  vee 
dipole  system  can  act  as  two  of  the  guys  of  a 
three-guy  system.  The  third  guy  is  a  stranded 
galvanized  wire  running  off  in  the  appro- 
priate direction. 
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YOU  WOULDN'T 
START  A  LOG 
IN  MARCH 


RIGHT  NOW 


is  the  time  to  order  your 


Don't  wart  until  1975  is  half  over.  Get 
your  new  Call  books  now  and  have  a  full 
year  of  the  most  up-to-date  QSL  informa- 
tfon    available    anywhere. 

The  new  1975  U-  S*  Catlbook  will  hav# 
over  300,000  W  &  K  listings.  It  wNI  have 
calJs,  license  classes,  names  and  addresses 
plus  the  many  valuable  back-up  charts  and 
references  you  have  come  to  expect  from 
the  Calibook. 

Specialize  in  DX?  Then  you're  looking  for 
the  new,  larger  than  ever  1975  Foreign  Call- 
book  with  over  225,000  calls,  names  and 
addresses   of  amateurs  outside  of  the   USAi 


United  Slates 
Calibook 
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DX  Listings 
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orders  add  75^  shipping  and  handling  per 
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Lake  Bluff,  III  60044 


Results 

Some  unsympathetic  onlookers  may 
question  the  wisdom  of  your  owning  your 
own  private  electric  power  poles,  bul  don*l 
let  them  bother  you.  Power  poles  make  a 
sturdy,  inexpensive  antenna  support  system, 
and  a  good  set  of  antennas  will  improve  the 
performance  of  your  station  more  than  any 
other  factor.  This  fact  has  been  made  quite 
vivid  for  me  recently  during  three-way  con- 
tacts in  which  another  local  ham  and  I  have 
asked  DX  stations  to  compare  the  signals  of 
his  lOOOW  transmitter  feeding  a  vertical  at 
an  average  height  with  the  signals  from  my 
lOOW  to  a  two-element  quad  at  2134m 
(70*).  The  low  power  station  has  always 
received  the  better  report.  Get  a  good 
antenna  up  in  the  clear,  and  you  will  be 
pleased  with  the  improvment  in  your  signals- 

.  .  ,W70XD 


QSI-SIK 

One  of  the  problems  facing  hams  on  the 
move  is  what  to  do  with  old  QSL  cards 
after  resuming  operation  at  a  new  location. 
After  a  recent  move  to  a  new  QTM,  1  found 
myself  with  several  hundred  perfectly  good, 
yet  inappropriately  addressed  QSLs. 

The  problem  was  solved  with  the  aid  of 
self-stick  labels  obtained  from  an  office 
supply  store.  The  ones  I  used  were  intended 
for  file  folders,  but  they  come  in  a  variety  of 
shapes  and  sizes.  The  label  was  used  to  cover 
the  old  QTH,  while  the  new  address  was 
rubber-stamped  over  it.  The  result  was  a  neat 
card  that  had  the  appearance  of  being 
printed.  This  allowed  me  to  exhaust  my 
existing  supply  of  QSLs,  as  well  as  tide  me 
over  until  new  ones  urrived. 

Even  if  no  move  is  in  sight,  there  is  a 
good  possibility  that  QSLs  printed  with  the 
home  QTH  could  be  altered  in  this  manner 
for  operation  from  vacation  tops  or 
mountain  tops  during  field  day.  The  rubber 
stamp,  by  the  way,  has  numerous  uses 
around  the  shack,  such  as  for  correspon- 
dence. The  self-stick  labels  are  also  great  for 
marking  ownership  of  gear  that  might  be 
loaned  out, 

.  ,  .   K.  1  Y  J  Ch 
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Hamshack 
Goody  from 
Housewares 


Kent  A.  Mitchell  W3WT0 
1004  Mulberry  Avenue 
Hagerstown  MD   21740 


Installing  a  touch-tone  pad  in  a  2-meter 
FM  mobile  or  fixed  station  setup  (for 
autopatch  or  repeater  two-tone  access)  is 
often  quite  a  chore.  Not  only  are  small  metal 
boxes  difficult  to  locate  and  expensive  — 
cutting  those  12  little  square  holes  requires 
extreme  care  and  patience,  if  a  neat  mount- 
ing is  to  be  obtained.  Spending  hours  with  a 
drill  and  file  is  not  my  idea  of  an  ideal 
evening,  especially  when  one  goof  means  a 
botched  job. 

However,  one  recent  day  while  wandering 
through  a  local  store  pretending  1  was  going 
to  buy  something  (when  I  was  actually 
looking  at  bra-tess  YL  types  in  skin-tight  hip 
buggers),  I  found  myself  in  the  kitchen 
wares  department. 

This  not  being  my  usual  environment,  I 
was  surprised  to  find  a  whole  counter  full  of 
potential  TT  pad  boxes  —  and  in  quite  a 
variety  of  sizes  and  shapes!  Albeit,  these 
boxes  are  constructed  of  plastic,  but  because 
of  this  they  are  easy  to  cut  and  above  all 


they  are  cheap!  A  slight  error  is  of  minor 
concern  -  just  throw  that  box  away  and 
start  on  another! 

For  example:  10  of  the  quart  size 
refrigerator  and  freezer  containers  can  be 
obtained  for  slightly  less  than  two  dollars. 
These  are  readily  adaptable  for  use  as  a  TT 
pad  mounting  on  a  handie-talkie.  Another 
item,  a  ''Recipe  Box"  makes  a  dandy  sloping 
panel  box  for  mounting  a  pad  to  be  used  on 
your  operating  table.  These  sell  for  about  a 
buck. 

To  assist  in  laying  out  the  1  2  hole  pattern 
on  the  plastic  container  you  have  selected 
for  your  project,  disassemble  the  nearest 
telephone  and  utilize  the  Western  Electric 
Touch  Tone  cut-out  as  a  template  for 
marking.  Your  felt  tip  pen  works  fine  for 
this.  Then,  with  an  X-acto  knife,  scribe  a 
light  line  around  the  perimeter  of  each 
opening.  Keep  retracing  each  line,  going 
deeper  each  time^  until  the  opening  is  cut 
through.  Any  lettering  on  the  plastic  boxes 
can  be  removed  with  solvent 
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YOU'LL  LOVE  OUR 


IS    OR  1  WATT   POWER  OUT/SWITCH  SELECTABLE/ 
FULL  12  CHANNEL  TRANSMIT  AND  RECEIVE  CAPABILITY 

You'll  like  the  crystal  clear  transmit  and  receive  performance 
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sitivity. Solid  state,  American  made  quality  at  a  low  price. 
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inciirdes  plug-in  ceramic  mike, 

mounting  bracket  and  transmit  and 

receive  crystals  for  146,94  MHi. 


THE  FM  LEADER  IN  2  METER  AND  6  METER ...  AND  NOW  220  MHz 


J.  E.  Fiint 

784  Stebbins  Street 

Charleston  SC  29412 


Wheeling  and 


Dealing  at  Hamfests 


■I 

I 


Get  rid  of  it!**  She  had  said  this  before, 
but  now  her  words  had  the  ring  of 
authority,.  I  will  have  to  admit  that  there  was 
beginning  to  be  reason  for  my  wife's  con- 
cern. The  garage  was  getting  rather  fulL  It 
was  bad  enough  when  we  could  not  get  the 
Cadillac  In,  and  worse  when  the  Volkswagon 
would  not  fit,  but  now  that  my  son  is 
complaining  about  having  to  leave  his  Honda 
outside,  1  suppose  it  is  time  to  do  something 
about  getting  rid  of  it. 

She  was  talking  about  my  wonderful 
collection  of  radio  paraphernalia,  including 
receivers,  transmitters,  Teletypes,  generators, 
coax,  box  after  box  of  tubes  and  parts^  all 
carefully  hoarded  after  many  years  of  end- 
less scrounging, 

I  reluctantly  agreed  with  my  frustrated 
XYL  that  we  must  get  rid  of  it.  There  was 
nothing  left  to  do,  except  pack  it  up  and 
take  it  to  the  Shelby  Hamfest. 

Getting  ready  for  the  trip  was  not  as  easy 
as  I  thought  it  would  be,  f  had  the 
Volkswagon  half  loaded  with  goodies  when 
the  XYL  came  to  check  on  the  progress. 

'*What  do  you  think  you  are  doing?**  she 
shrieked  when  she  saw  what  I  was  doing. 

"1  am  loading  the  Volkswagon  with  this 
stuff  you  call  radio  junk/'  1  offered  meekly, 
since  1  knew  what  was  coming. 

**You  are  not  going  to  get  rid  of  anything 
by  loading  the  Volkswagon,  load  the 
Cadillac!"  she  insisted. 

*1f  I  load  the  Volkswagon,  we  can  at  least 
get  the  Honda  in  the  garage/'  I  volunteered 
halfheartedly. 

I  unloaded  the  Volkswagon  and  began 
loading  the  Cadillac.  What  to  take?  I 
suffered  a  thousand   deaths  as   I    tried   to 


decide  what  to  part  with. 

I  finally  gave  in,  and  jammed  everything  I 
could  into  the  car  and  then  called  the  XYL 
for  a  last  minute  check  of  my  progress. 

She  grinned  from  ear  to  ear,  and  an  evil 
looking  grin  at  that,  when  she  saw  the  wide 
open  spaces  left  in  the  garage, 

"This  IS  wonderful,  now  Junior  can  get 
his  Honda  in  the  garage  again,**  she  ex- 
claimed and  then  added,  **Perhaps  we  can 
even  find  room  enough  for  the 
Volkswagon." 

"Uh  huh,*'  I  muttered  unintelligibly.  I  did 
not  have  the  heart  to  tell  her  about  the  17 
Teletype  machines  I  had  bid  on  recently  at  a 
surplus  sale.  I  wondered  where  1  was  going 
to  put  them,  but  now  there  was  plenty  of 
room  in  the  garage. 

The  XYL  inspected  the  car  carefully  and 
found  a  roomy  gap  in  the  back  seat.  Before  I 
knew  what  was  happening  she  was  emerging 
from  the  garage  with  another  item  that  she 
tucked  neatly  away  into  the  extra  space. 

I  started  to  explain  to  her  that  this  was 
my  war  surplus  2300  MHz  antenna  tuner, 
and  you  just  didn't  find  those  anywhere,  I 
knew  however  that  she  did  not  understand 
about  such  thin^,  and  1  also  knew  that  she 
was  determined  to  get  rid  of  it.  Besides,  I 
rationalized,  I  was  having  trouble  getting  on 
2m,  let  alone  2300  MHz,  so  1  let  it  go  into 
the  car  with  the  other  goodies. 

About  halfway  to  Shelby  a  highway 
patrol  car  pulled  along  side  with  his  blue 
light  blinking.  I  wasn't  speeding  so  I  was 
naturally  concerned  about  why  the  patrol- 
man was  stopping  me. 

"What  have  you  got  in  the  trunk?'*  he 
demanded. 
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'* Radio  equipment/'  I  responded  meekly, 
''Open    it   up!"    he   ordered   gruffly,   as 

though  he  didn't  believe  me. 

When  his  inspection  revealed  only  the 
radio  equipment,  he  explained  that  they  had 
been  having  trouble  with  some  bootleggers, 
and  he  thought  my  car  was  too  low  to  the 
road,  so  he  expected  that  it  might  have  been 
loaded  down  with  booze. 

I  couldn't  resist  telling  him  that  I  knew  a 
few  bootleggers  but  they  were  not  the  kind 
he  was  looking  for. 

**Say,  what  are  you  going  to  do  with  all 
of  this  stuff/'  he  asked, 

I  explained  about  going  to  the  hamfest, 
and  that  I  was  going  to  trade  or  sell  it  there, 

**l  sure  would  like  to  have  a  good  radio 
like  that/*  he  was  pointing  to  the  antenna 
tuner.  **A  friend  of  mine,  Dennis,  has  a  ham 
rig  and  he  tells  me  that  it  is  a  lot  of  fun/'  He 
continued,  "Do  you  happen  to  know 
Dennis?" 

"Sure  everyone  knows  Dennis/'  1  replied, 
"If  you  want  a  good  radio  I  could  sell  you 
this  one/'  pointing  to  an  old  black  BC-34S, 

for  $50. 

He  looked  at  all  of  the  knobs,  and  I 

could  tell  that  he  was  impressed. 

"It's  a  deal!''  He  pulled  out  his  wallet,  and 
handed  me  a  fifty. 

As  I  drove  off,  I  chuckled  to  myself.  It 
was  the  first  time  I  had  ever  been  stopped  by 
a  cop,  and  collected  money.  I  had  a  feeling 
right  then  that  this  was  going  to  be  a  great 
hamfest. 

Finally  arriving  at  the  site,  1  sought  out 
and  found  an  ideal  spot  to  spread  out  all  of 
the  items  I  had  brought  along. 

Even  as  1  unloaded,  groups  of  curious 
hams  began  swarming  around  the  car  to 
inspect  the  goodies,  1  heard  one  fellow 
remark,  *Mt  has  been  years  since  I  have  seen 
anything  like  this  stuff," 

Among  the  items  were  a  BC-653,  a 
BG733,  a  BC-105,  ten  BC-604s,  a  B0432, 
some  BG221s  and  ten  boxes  of  tubes, 
mostly  807s.  A  young  fellow  asked  if  the  BC 
meant  Before  Christ.  When  f  put  the  TCS-12 
on  the  table  the  car  was  empty, 

I  ignored  the  wisecracks  from  curious 
onlookers,  who  seemed  determined  to 
heckle  me  about  the  vintage  of  my  stuff. 
Despite   this  heckling  I  managed  to  sell  a 


couple  of  ARC-5s  before  lunch  time,  I  had 
to  admit  however  that  business  was  not  as 
good  as  I  expected. 

It  was  obvious  to  me  that  hams  nowadays 
did  not  appreciate  this  fine  old  equipment. 
Old  timers  would  stop  and  comment  on  the 
good  old  days.  They  complained  about  how 
they  didn't  build  equipment  like  that  any- 
more, but  they  didn't  want  to  buy  any  of  it. 

About  one  o'clock  a  fat  (ittle  fellow 
walked  up,  grinning  and  shaking  his  head  as 
he  inspected  the  assortment  of  goodies.  He 
took  me  by  surprise  when  he  said,  'I'll  give 
you  $200  for  everything  you  have,'* 

'Two  hundred  dollars  for  all  of  this  stuff. 
Why  it  must  be  worth  at  least  $2,000''  I 
responded  in  a  hurt  tone, 

"Maybe,  but  how  much  of  it  have  you 
sold,"  he  countered. 

I  thought  about  this  for  a  moment,  and 
also  about  having  to  face  the  XYL  if  I 
carried  it  all  back  home*  This  was  better 
than  nothing,  and  besides  1  needed  that 
space  in  the  garage  for  my  new  Teletype 
equipment 

But  to  part  with  all  of  those  wonderful 
treasures  for  a  measly  $200,  !t  was  unthink- 
able! Nevertheless  I  thought  some  more 
about  listening  to  my  wife's  greeting  and 
about  loading  all  of  the  stuff  into  the 
Cadillac  again.  It  didn't  take  long.  Looking 
the  man  straight  in  the  eye  1  announced,  **ft 
is  yours-" 

With  the  stuff  sold  I  was  able  to  look 
around  and  see  what  everyone  had  brought 
for  sale  or  swapping. 

I  almost  bought  a  BO610,  but  I  gave  up 

the  idea  when  I  couldn't  figure  out  how  to 
carry  it  home  in  the  car. 

Suddenly  something  attracted  my  atten- 
tion. It  was  a  sign  with  the  words  hastily 
scrawled:  GREAT  CONVERSATION 
PIECES:  HARD  TO  FIND  EQUIPMENT: 
REASONABLE:  BUY  WHILE  YOU  CAN 

Whoever  it  was  bad  a  great  attraction^ 
people  were  crowding  around  pushing  and 
shoving  to  get  a  better  look.  I  finally  got 
close  enough  to  see  what  it  was.  There  was 
the  little  fat  man  selling  my  equipment.  The 
people  were  not  just  looking  they  were 
buying  and  the  man  did  not  have  very  much 
left. 

I     grumbled    to    myself,    "Conversation 
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pieces,  huh.  Well  he  might  be  right,"  and  1 
thought  of  the  conversations  the  stuff  had 
inspired  between  the  XYL  and  myself.  *1 
wish  I  had  thought  of  the  idea  myself/'  I 
muttered. 

"Hard  to  find,  baloney!"  I  kept  on 
mumbling,  'M  still  have  two  thirds  of  a 
garage  fulL  Just  wait  until  next  year/' 

I  was  really  disgusted  about  the  whole 
thing  and  took  off  for  home. 

1  kept  thinking  about  being  outsmarted 
and  I  did  not  have  my  mind  on  driving. 

About  halfway  home,  as  1  thought  about 
the  deal  for  the  101st  time,  a  blinking  blue 
light  attracted  my  attention*  All  at  once  f 
realized  that  he  wanted  me. 

I  pulled  over,  and  my  friend  from  earlier 


in  the  day  pulled  alongside, 

"You  know  you  were  going  10  miles  over 
the  speed  limit/*  he  announced  with  a  very 
friendly  smile. 

He  had  obviously  recognized  me,  and  I 
felt  easier  until  he  continued. 

"The  Jud^  will  charge  you  $5  a  mile  for 
each  mile  per  hour  you  were  over  the  limit/* 
he  informed  me, 

"You  can  come  to  Court  Monday  night, 
or  you  can  give  me  $50  as  a  bond  and  go  on 
your  way/'  He  kept  grinning  all  of  the  time. 

I  pulled  out  the  fifty,  handed  it  to  him, 
and  bid  him  politely  goodbye. 

All  the  way  back,  I  kept  wondering  to 
myself,  if  that  patrolman  wound  up  with  a 
free  radio. 


Car  J  C  DrumeUer  W5JJ 
5824  N.W.  58th  Street 
Oklahoma  City  OK  73122 


Listener -Designed 


Speech  Filters 


The  USAF,  at  its  Cambridge  Research 
Laboratories,  has  made  a  thorough 
study  of  the  effect  of  speech  fOters  upon 
inteUigibiJity.  Some  of  the  findings  are  just 
what  one  would  expect  from  one's  amateur 
radio  experience.  Some,  though,  are  not. 

The  effect  of  a  speech  filter  varies  directly 
with  the  bandwidth  used  by  the  transmitting 
system.  If  the  bandwidth  is  6  kHz,  the 
improvement  in  inteUigibility  may  be  as 
much  as  10  dB,  with  about  6  dB  more 
commonly  realized.  As  the  bandwidth  is 
narrowed  down,  the  filter  becomes  less 
effective,  dropping  to  1  dB  increase  in 
intelligibility  when  the  bandwidth  is  2  kHz. 
At  3  kHz,  which  is  about  the  maximum  used 
in  amateur  SSB  transmission,  an  advantage 
of  3  dB  can  be  obtained. 

This  may  not  sound  impressive,  but  3  dB 
is  just  what  you'd  gain  by  doubling  your 
power  output;  so  perhaps  it's  more  im- 
pressive when  thought  of  in  such  terms. 

The   responsive  curve  found  to  give  best 


results  is  one  that  produces  a  3,5  dB  per 
octave  boost,  starting  at  500  Hz,  On  the 
low-frequency  end,  there's  a  similar  boost 
between  500  Hz  and  200  Hz.  One  somewhat 
astonishing  finding  is  that  speech  processing 
should  occur  before  any  Umiting  or  com- 
pression. Not  astonishing,  though,  is  the 
conclusion  that  the  transmitter  should  be 
modulated  to  its  peak  capabUity  by  the 
peaks  of  the  signal  at  the  output  of  the 
filter. 

Another  conclusion  which  runs  contrary 
to  general  thinking  is  that  fntering  at  the 
receiving  end  is  not  effective.  In  fact,  it  may 
decrease  the  intelligibility.  This  conclusion 
runs  parallel  with  the  findings  of  a  previous 
study  which  came  up  with  the  amazing 
report  that  maximum  bandwidth  and  maxi- 
mum intelligibility  ran  hand-in-hand!  So 
revolutionary  was  this  finding  that  it  was 
quietly  disregarded,  with  the  hopes  that  it 
would  soon  be  forgotten, 
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Now  you  can  bufid  up  your  ham  library  for  next  to  nothing! 


PACKAGE  A 


PACKAGE  B 


Great  Gift  Idea! 


PACKAGE  A  ($5.00  EACH) 
D  Vintage:  1962-  1965 
n  Recent:  1966-  1969 
□  Very  Recent  1 970  -  1 973 


25  different  issues  {of  our  choice)  for  ONL  Y 
$5. 00.  Ttiafs  just  204  an  issue  —  it  costs  us  more 
than    that    to   print   them!   Choose   from    three 

different  categories: 

Vintage:  1962  J 965 
Recent:  196&1969 
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A  complete  set  of  12  issues  for  a  particular  year 
for  only  $3.95.  At  only  334  an  issue,  you're  still 
saving  a  bundle.  Choose  any  yearfs)  from 
7 963' J 973,  Should  we  run  out  of  a  particular 
issue,  you  will  receive  a  50^  credit 

Why  not  send  the  hams  on  your  list  a 
complete  year  of  73s  in  one  of  our 
handsome  red  binders  with  gold  and 
black  lettering.  Special  holiday  price, 
$7, 75.  (  The  regular  price  of  the  binder 
alone  is  $5,001)  Come  to  think  of  it, 
why  not  give  one  to  yourself?/ 
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a  with  binders  ($7-75  each) 
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RHOMBICS- 

Are  They 
Really  Worth  If? 


Every  amateur  always  wants  a  little  bit 
better  antenna  than  the  one  at  his 
present  installation.  Occasionally,  he  will 
think  that  a  rhombic  would  really  fit  the 
bill,  if  only  there  were  enough  space^  height, 
etc.  After  thinking  about  this  for  a  time,  he 
looks  over  what  reference  material  there 
may  be  immediately  avail  able »  then  goes 
about  his  business  to  think  about  antennas 
another  time. 

Many  amateurs,  SWLs  and  others  think  of 
the  rhombic  as  the  Rolls  Royce  of  antenna 
systems^  the  absolute  ultimate,  or  the 
panacea  for  the  problem  of  elusive  DX.  It  is 
unfortunate  that  more  information  on  this 
antenna  is  not  more  readily  available  to  the 
average  person.  The  ARRL  Antenna  Book 
contains  some  information,  as  does  the  E&E 
Radio  Handbook;  but  substantive  informa- 
tion is  usually  available  only  in  exotic 
sources  and  when  located  is  often  in  such 
terms  as  to  be  unintelligible  to  anyone 
without  an  EE  degree. 

Confronted  with  the  choice  of  antenna 
structure  to  erect  on  my  5/2-acre  QTH,  I 


CENTER  LINE  OF 
MAIN  LOBE 


Fig,  I,  Parts  of  the  rhombic  antenna.  H  -  height 
of  antenna  above  ground.  L  -  leg  length  of  one 
side,  R  ~  termination  resistance— at  end  toward 
the  main  lobe.  ^  =  titt  angle,  ^  =  veriicai 
radiation  angle. 
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considered  a  number  of  different  designs, 
including  the  rhombic.  It  was  confusing  to 
see  terms  such  as  tilt  angle ^  not  ihe  till  of 
the  antenna  in  respect  to  the  ground,  but  the 
**tilt*'  of  the  geometrical  figure  in  relation  lo 
a  square  —  a  tilt  angle  of  45"^  would  result  in 
a  square;  0*^  and  180^  would  produce  a 
straight  line,  see  Fig,  1. 

H  -  height  of  antenna  above  ground 

1=  leg  length  of  one  side 

0==  tilt  angle 

R  =   termination   resistance   —   at  the  end 

toward  the  main  lobe. 

^  =  vertical  radiation  angle 

This  information,  coupled  with  compli- 
cated mathematical  calculations  immediately 
discourages  all  but  the  most  determined  of 
the  fraternity.  It  is  possible^  fortunately,  Lo 
calculate  theoretical  radiation  patterns  for  a 
given  set  of  parameters;  we'll  get  to  these  in 
a  moment. 

The  rhombic  is  a  *' travel  ling- wave"  an- 
tenna, contrasted  with  the  more  common 
"standing-wave'*  or  resonant  antenna^  such 
as  the  dipole,  A  travel  ling- wave  antenna  is 
non-resonant  at  any  particular  frequency, 
being  useful  over  a  wide  band  of  frequencies. 
As  a  result,  the  impedance  of  the  antenna 
does  not  vary  nearly  as  much  as  it  does  on  a 
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Standing-wave  antenna.  Calculating  the  impe- 
dance vai  iations  of  a  rhombic,  it  is  theoreti- 
cally useful  over  about  a  5:1  frequency 
range.  Other  factors  enter  in,  however,  so 
that  commercial  users  find  that  the  practical 
useful  range  is  over  about  a  2:1  frequency 
ratio, 

1  he  average  rhombic  weighs  in  with  a 
characteristic  inpedance  of  around  SOOH. 
Antenna  experts  found  that  this  impedance 
can  be  lowered  by  using  multiple  conductors 
on  the  legs.  These  conductors  are  together  at 
both  ends  of  the  antenna,  but  separate  as 
they  go  toward  the  sides,  where  they  will  be 
a  meter  or  so  apart.  The  capacitance  will 
vary  in  a  manner  which  maintains  a  constant 
impedance.  At  the  sides,  the  center  wire  will 
appear  to  be  outside  the  upper  and  lower 
wires,  because  each  wire  is  of  identical 
length.  Most  commercial  users  have  a  600n 
antenna. 

A  properly  built  rhombic  system  contains 
the  terminating  resistor  at  the  opposite  end 
from  the  feed  point.  This  resistor  gives  the 
system  the  characteristic  front-to-back  ratio, 
the  big  selling  point  of  the  rhombic.  The 
resistor  should  be  matched  to  the  charac- 
teristic impedance  of  the  antenna  and  should 
be   capable    of  dissipating   half  the   power 
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applied  by  the  transmission  line  (which, 
naturally p  should  also  match  the  antenna 
impedance).  At  amateur  power  levels  there  is 
no  great  problem  in  building  a  resistance 
network  to  take  the  heat,  but  commercial 
users  use  "dissipation  lines"  rather  than 
fixed  resistors. 

The  average  radiation  efficiency  of  a 
terminated  rhombic  is  around  67%.  This 
compares  with  the  radiation  efficiency  of  a 
dipole  at  substantially  100%  —  but  remem- 
ber the  power  dissipated  in  the  termination 
resistance. 

It  would  be  possible  to  use  reams  of  polar 
coordinate  paper  calculating  radiation 
patterns  for  rhombic  antennas  at  various  tilt 
angles,  leg  lengths,  heights,  etc.  Probably  a 
computer  could  be  programmed  to  spew 
forth  thousands  of  these  in  a  few  minutes. 
For  the  purposes  of  this  discussion,  we  will 
look  at  ten  patterns  obtained  from  the  same 
antenna*  The  patterns  start  at  a  leg  length  of 
IX  and  go  to  4X;  the  height  starts  at  0-3X 
and  goes  to  1.2X.  This  is  the  same  antenna 
operating  at  several  frequencies  with  the 
radiation  patterns  given  for  lOX  and  20X 
radiation  angles. 

Note:  the  diagrams  contain  ticks  on  the 
maior  axis  for  OdB  gain  in  relation  to 
isotropic  and  for  OdB  gain  for  dipole,  identi- 
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fied  as  OdB  and  Dl  respectively. 
Disadvantages 

1.  Radiation    pattern    shows   considerable 
change  over  frequency  range, 

2.  Very  poor  front/side  ratio. 

3.  Power  lost  in  terminating  resistor, 

4.  Antenna  cannot  be  rotated  for  typical 
amateur  use- 

5.  So  what  if  you  want  to  make  a  contact 
within  400  miles? 

6.  System  requires  enormous  quantity  of 
real  estate. 

7.  Four  supports  are  essential. 


Advantages 

1-  Impedance  varies  little  over  considerable 
frequency  range. 

2.  Very  high  front/back  ratio. 

3.  Power  concentrated  in  desired  direction. 

4.  Ideal  antenna  for  point-to-point  commun- 
ications. 

5.  Antenna  excellent  for  low-angle,   long- 
distance communication. 

Rhombic  users  have  developed  several 
variations  of  the  system.  For  additional  gain, 
it  is  possible  to  stack  two  rhombics.  For  use 
on  more  than  2:1  frequency  range,  it  is* 
possible  to  build  a  rhombic  inside  another 
rhombic,  saving  one  support  (the  **nested'* 
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rhombic);  to  suppress  undesirable  side  radia* 
tion;  two  rhombicscan  be  interlaced,  adding 
gain  to  the  main  lobe  and  cancelling  the  side 
lobes.  The  radiation  angle  can  be  changed  by 
tilting  the  plane  of  the  wires  away  from  the 
plane  of  the  ground.  See  Fig.  2. 

After  considering  the  problem  of  where 
to  point  it  and  the  various  other  problems,  I 
decided  not  to  build  a  rhombic,  since  I 
wanted  a  more  flexible  system,  I  ended  up 
with  a  phased  array,  even  though  suitable  for 
only  one  band,  the  side  supression  will  be 
better  and  I  really  don*t  need  the  extreme 
front- to- back  ratio. 

The  next  time  you  think  about  an  ideal 
antenna,  remember  the  rhombic  may  have 
excellent  forward  gain,  but  it  also  has 
considerable  side  radiation  (and  reception) 
and  is  inflexible,  which  quality  alone  would 
make  it  questionable  for  most  amateurs. 


Fig.  2 
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2N4249  TYPE  Low  Noise  Audio  Amp  1  jyA  to  50mA 

FET's: 
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2N5486  TYPE  RF  Amp  In  Am  MHz  (plastic  2IV441f5i 
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ZN4091  TYPE  RF  Amp  S  Sw«ich  (TO  1061 
ITE4868  TYPE  Ultra-Low  Hone  Audm  Amp. 
Assort   R  F  &  GP  FETX  2N5163,  2N5436.  etc.  (8) 

P CHANNEL 

2N4360  TYPE  Gen   Purpose  Amp  &  Sw  (TO  106} 
M104TyPE  MOS  FET  (Dmde  protected)  0.3  pF 
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739  Dual  Low- Noise  Audio  Pr&amp/OP  AMP  (DtP) 
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IM3600  TYPE  H*  Speed  SW  75V/200mA 

1  N460e  TYPE  GP  &  SW       SQV/AOOmA 

1N3893  TYPE  RECTIFIER  Siud  Mount  400  V/12  A 
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IN75S  ZENEH  10     Volt  4Q0mW 

11^965  ZEMER  15     Volt  400mW 

1N968  ZENER  20     Voti  400mW 

05  VAR ACTOR  5  50  W  Ouiput  €^  30  250  MHz.7  70  pF 

F7  VARACTOR  13  W  Oiiipur  i^  100  500  MH2,5  30  pF 
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prior  to  12/31/74.  FREE  739  or  749  Low-Noise  Dual  OP  AMP 
lncluded-$1  VALUE. 

ORDER  TODAY  All  items  subiect  to  prior  sale  and  prices 
subieci  to  change  without  notice.  DATA  SHEETS  included  with 
;il1  iiems. 

WRITE  FOR  FREE  CATALOG  ollerinq  hundreds  of  semi- 
conductors  not  listed  here/Send  ICk  sidmp. 

TER1VIS;  AH  Girders  prepaid.  We  pay  posUc^e  SLOD  h^indlmq 
charge  on  orders  under   $10.   dM.   fesidents  add  6"..  Siilt*$  t.*>t. 


ADVA 


ELECTRONICS 


BOX  4181 -N.  WOODSIDE,  CA  94062 
Tel.  (415)  851-0455 


DECEMBER  1974 


103 


m^ 


f'OS/^  J 


ri- 


k  ,. 


Computerized 


DX 


CHASING 


Made    Easy 


Chaz  Cone  W4GKF 

535  Windsor  Parkway  N.E. 

Atlanta  GA  30342 


1 


OK.  IVe  seen  articles  in  ham  magazines 
about  computers,  but  how  can  com- 
puters help  hams  enjoy  their  hobby  more? 

This  article  describes  how  the  South- 
eastern DX  Qub  tSEDXC)  uses  an  IBM 
System/3  computer  to.  help  its  members 
work  more  (and  rarer)  DX.  Before  you  go  on 
to  the  next  article,  you  should  know  that 
these  programs  are  available  to  any  ham 
organization,  and  that  the  computer  time  to 
run  them  can  usually  be  obtained  for 
no!  hi  rig  (or  next-to-no  thing)  anywhere  in 
the  country. 

The  Southeastern  DX  Club^  which  has 
about  50  members  mostly  from  the  Atlanta 
area,  has  been  in  existence  for  more  than  20 
years  and,  as  you  might  expect^  many  of  the 
Old  Timers  already  have  300+  countries 
confirmed.  Late  last  year  the  club  decided  to 
try  to  attract  new  members  who  were  just 


beginning  to  work  DX;  Ihese  programs  were 
designed  to  help  a  I!  club  members  work 
countries  they  needed  -  whether  they 
needed  two  countries  or  two  hundred- 

With  50+  members  obviously  a  great  deal 
of  listening  is  done  on  all  DX  bands.  If  there 
were  some  way  to  let  the  membership  know 
about  a  DX  country  that  he  needs,  those 
100  pairs  of  ears  (more  or  less)  could  really 
give  the  club  member  an  edge  on  finding 
those  elusive  prefxies. 

How  It  Works 

Briefly  then,  this  is  the  way  that  goal  was 
reached-  First,  each  member  was  asked  to 
turn  in  a  list  of  countries  needed;  in  the  case 
of  those  who  had  confirmed  only  a  few,  he 
could  turn  in  the  ones  he  had  and  the 
computer  would  indicate  that  he  needed  the 
rest.     From    this    information    up    to    five 
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Fig.  J,  SEDXC  ''Countries  Wanted*' hsting. 


96-column    punched    cards    were    prepared 
containing: 

•  Call  sign 

•  Namej  address 

•  Telephone  number 

•  An  indicator  showing  whether  the 
member  is  interested  in  Phone,  CW  or 
both 

•  Time-of-day  after  which  he  does  not  wish 
to  be  telephoned  about  the  appearance  of 
a  needed  country 

•  A  series  of  punches  indicating  which 
countries  the  member  does  not  need 

A  number  was  arbitrarily  assigned  to  each 
valid  country  on  the  ARRL  Country  List 
and  a  card  column  assigned  to  each  one,  VPI 
(British  Honduras)  was  assigned  number 
419-  If  the  member  did  not  need  VPI,  then 
a  punch  was  placed  in  column  19  of  card 
number  419  and  so  on.  That*s  all  the  data 
preparation  the  club  member  needs  to  do- 

These  punched  cards  are  processed  by  the 
programmer  which  creates  a  magnetic  disk 
record  for  each  country  needed  by  each 
member.  This   file  of  records  is  then  elec- 


tronically sorted  by  the  computer  and  a 
listing  is  produced  showing:  prefix,  country 
name,  beam  heading  (from  Atlanta,  of 
course)^  and  the  call  sign  of  all  members 
needing  that  country. 

The  same  data  file  is  again  electronically 
resequenced  and  a  list  is  produced  showing 
each  member  and  all  the  countries  he  needs. 
Tliis  listing  serves  as  a  checklist  against  the 
keypuncMng  from  his  original  list,  as  well  as 
a  document  on  which  he  can  mark  off  new 
countries  as  he  works  therrt  The  three-digit 
IBM  number  makes  things  easier  for  the 
keypunch  operator.  For  example: 
AC3         Sikklm         007  210 

means  that  Sikkim  is  assigned  card  column 
10  jn  card  number  2  (007  is  the  beam 
heading  from  Atlanta  —  neat,  huh?). 

These  same   cards  are  used  to  print  the 
membership  roster  and  mailing  labels  for  the 

monthly  bulletin.  The  roster  and  the 
"Countries  Wanted"  lists  are  distributed  to 
all  club  members- 

How  To  Use  It 

Suppose     W4MCM     hears    a    station    in 
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Botswana  (A2C)  on  20m  at  14.210  MHz. 
Now;  Bob  doesn't  need  Botswana  so  he  just 
tunes  right  on  by,  right?  Before  the  compu- 
terized DX  system,  he  might  have;  but  now 
he  looks  at  the  ''Countries  Wanted*'  list  and 
discovers  that  fourteen  club  members  need 
the  Country.  He  looks  up  K4JAG  (for 
example)  and  finds  that  John  has  a  General 
Class  ticket  (remember,  the  Botswana  sta- 
tion was  at  14,210  MHz)  so  he  looks  again 
and  calls  W4DJD  on  the  land-line  and  Frank 
hops   on    the    frequency    like   gangbusters. 

It's  terrific!  Every  club  member  is 
another  pair  of  ears  for  every  other  club 
member.  Whether  he  calls  one  guy,  two,  or 
more,  the  chain  is  started  and  suddenly  the 
DX  station  is  swamped  by  Southeastern  DX 
club  members. 

Obviously,  W4MCM  is  going  to  make  a  lot 
more  telephone  calls  than  he  will  receive  (he 
only  needs  Iraq  and  Heard  Island  to  have 
'em  all)  but  the  *'OId  Timers'^  in  the  club  tell 
me  that  this  program  has  given 
them  renewed  interest  in  ham  radio.  It  gives 
them  something  productive  to  do  while  they 
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How  would  you  Uke  to  see  afl  your  trips  to  Hamfests  start  paying  for 

themselves? 

How  would  you  like  to  earn  enough  money  to  buy  that  new  gear 

you've  had  your  eye  on? 

It's  really  a  lot  easier  than  it  sounds! 

73  Magazine  is  looking  for  dependable  hams  to  represent  us  all  across  the  United 
States  and  Canada.  Our  reps  take  magazine  subscription  orders,  and  sell  our  books, 
tapes  and  QSL  cards.  And  for  every  subscription  you  get  -  for  every  book  or  pack 
of  QSL's  you  sell,  you  get  a  WHOPPING  big  commission  for  yourself! 

You  can  make  over  $100  at  even  a  small  gathering  of  hams.  And  while  you're 
earning  that  "loot"  you'll  be  doing  what  you  like  to  do  best  -  Hamming  it  up!  Why 
not  sit  down  and  jot  off  a  note  to  us  right  now?  You'll  have  all  the  facts  (and  those 
all  important  percentages)  by  return  mail  And  you'll  become  a  member  of  our  ever 
growing  73  team.  If  this  sounds  like  it's  for  you,  Welcome  Aboard! 

Mail  inquiries  to:     David  Behnke 

Director  of  Marketing 

73  Magazine 

Peterborough,  New  Hampshire  03458 

WeVe  interested  in  all  the  following  areas. 
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-  WE  GOT 'EM - 

CLEGG,  COLLINS,  DRAKE, 
SWAN;  YAESU,  TEN-TEC,  and 
many  more  in  stock.  Large  selec- 
tion of  used  equipment.  See  us  for 
quick  courteous  service.  Established 
1928. 

FRECK  RADIO  &  SUPPLY  CO.  Inc. 

P.O.  Box  7287         W4WL 
Asheville  NC  28802 
704-154-9551 


Est.  1921 


f^ 


Bargains 


New  FM27B-HT146  &  Extras 

At  a  lowiow  price  tag. 
WRITE 

ALS  2WAY  RADIO 
J,  AL  DEWALD  RT.  3 
DANVILLE,  PA.  17821 

CALL    717^437-2622. 


listen  for  hours  looking  for  the  few  countries 
they  need;  if  they  don't  hear  what  they're 
hot  after,  at  least  they  can  help  a  fellow  DX 
club  member. 

It  really  works.  I  made  a  mistake  in  my 
own  record  (the  old  computer  adage:  "Gar- 
bage In,  Garbage  Ouf )  and  showed  on  the 
"Countries  Wanted"  listing  that  I  needed 
Japan.  The  first  week  after  the  list  came  out 
I  received  thirty  phone  calls  about  Japan 
being  heard  on  20m! 

Quarterly  each  member  submits  a  new  list 
showing  the  countries  worked  since  the  last 
printing  and  new  lists  are  produced.  We 
reduced  aU  the  lists  to  SW^  x  1 1"  for  ease  of 
use  and  3-hole  drilled  them  -  you  might 
want  to  do  the  same. 

In  the  year  that  the  system  has  been  in 
operation,  more  than  300  countries  have 
collectively  been  added  to  members'  country 
totals.  The  competitive  edge  the  club  mem- 
bership  has  over  the  DXer  working  alone  has 
resulted  in  practically  every  serious  DXer  in 
the  Atlanta  area  joining  the  SEDXC. 

The  system  removes  none  of  the  chal- 
lenge of  getting  in  the  pile-upsand  hollering 
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Fig.  4,  SEDXC mailing laheh. 

your  lungs  out;  and  every  one  of  us  has  been 
called  by  friends  to  alert  us  to  DX  openings, 
computer  or  not.  But  with  the  SEDXC 
system,  you  only  get  calls  when  it's  a 
country  you  need  and  when  he's  operating 
in  a  band  segment  where  you  are  hcen^d  to 
operate. 

The  package  of  programs  is  available  from 
the  SEDXC,  Post  Office  Box  1 1555,  Atlanta 
GA  30305  for  $25  postpaid  anywhere  in  the 
U.S.  The  programs  (for  you  computer  buffs 
out  there)  are  written  in  IBM  RPGIl  and 
require  a  minimum  disk  IBM  System/3 
Model  10.  The  entire  operation  should  take 
about  an  hour  to  run  once  you've  punched 
your  cards. 

Ask  around  —  one  or  more  of  your  mem- 
bers has  access  to  the  required  computer 
configuration  and  most  companies  will  hap- 
pUy  provide  the  time. 

Here's  a  way  to  efficiently  work  more  DX 
with  the  aid  of  one  of  mankind's  best  tools. 
Good  DX! 
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Etliott  S.  Kanter  W9KXJ 
3242  V/.  Hollywood  Avenue 

Chicago  IL  60659 


HEATHKIT  GR-78 

Genera  I  Coverage 
Receiver  Tesf/Review 


When  I  first  read  the  ad  for  Heath's 
GR-78,  I  was  immediately  enthu- 
siastic about  both  its  specifications  and  its 
very  reasonable  price.  After  all,  it  has  many 
features  not  usually  found  in  receivers  cost- 
ing less  than  $200.  I  arranged  to  acquire  one 
from  Heath  to  give  it  the  skeptic's  'Tm  from 
Missouri.  .  .show  me!'*  test. 

When  my  GR-78  arrived,  the  first  thing  I 
noticed  was  the  way  it  had  been  packaged. 

Each  component  relating  to  a  specific  stage 
in  construction  was  in  a  special  box  with  a 
number  keyed  to  a  portion  of  the  compre- 
hensive instruc^on  manual- 
According  to  the  specs,  the  GR-78  is  a 
solid  state  portable  (internal  nicad  battery) 
or  home  receiver  operating  on  either 
120/240V  ac.  Us  coverage  span  is  200 
kHz— 30  MHz  in  six  divisions.  According  to 
Heath,  the  receiver  is  designed  primarily  for 
amateur  or  shqrtwave  listener  use.  A  selec- 
tion as  to  band  spread  coverage  desired  (ham 
or  SWL)  is  made  during  construction  and 
two  calibrated  band  spread  scales  are  in- 
cluded, one  for  ham  use,  the  other  for 
SWL'ers.  The  internal  battery  is  *'floated** 
across  a  unique  charging  circuit  which  in- 
sures that  it  will  be  fully  charged  providing 
the  receiver  is  operated  a  few  hours  or  so  in 
the  ac  mode.  This  feature  means  that  in  case 
of  power  failure,  you  are  still  on  the  air  as 
far  as  your  receiver  goes,  and  for  field  day, 
hurrah!  no  more  generators,  you  just  operate 
from  the  internal  battery. 

The  receiver  is  designed  to  receive  AM/ 
CW/SSB  transmissions  with  a  front  panel 
selector  switch  selecting  the  mode  desired,  A 


built-in  whip  antenna  will  suffice  for  many 
applications,  but  provisions  are  incorporated 
into, the  rear  panel  for  an  external  antenna. 

That  a  greal  deal  of  thought  went  into 
the  GR*78's  development  is  evidenced  by 
such  features  as  a  collapsible  carrying 
handle,  battery -saving  switching  for  panel 
lamps,  integral  500  kHz  calibrator,  ceramic 
i-f  filters  and  an  excellent  noise  limiter, 
Phig-in  modulator  circuit  boards  complete 
w^ith  single  wafers  of  the  main  selector 
switch  aid  in  simple,  accurate  assembly  and 
cut  the  time  required  to  wire  this  kit  to 
around   35  hours,  not  counting  calibration. 

The  ail  solid  state  circuitry  includes  13 
silicon  transistors,  five  of  which  are  FET's, 
two  germanium  transistors  (audio  stage),  and 
a  separate  FET  product  detector  to  provide 
excellent  CW  and  SSB  reception.  The  audio 
circuit  is  novel  (see  schematic);  its  trans- 
formerless audio  output  circuitry  combined 
with    the    all    sohd    state    receiver   circuit 
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Fig.  L  Block  diagram  of  GR-7S, 

provides  excellent  reproduction  while  con- 
serving on  power  drain  (most  important 
when  operating  from  the  battery). 

The  majority  of  the  components  allied  to 
the  receiver  including  crystals,  i-f  filters,  and 
the  audio  stage  mount  to  the  receiver  circuit 
board.  This  board  is  wired  first  and  contains 
a  number  of  steps  whereby  the  component 
density  is  increased  gradually  until  you 
finish  assembly,  al  which  point  you  will  note 


that  the  board  is  literally  crammed  with 
components*  Because  of  the  number  of 
components  and  their  close  proximity,  we 
elected  to  use  a  very  fine  tip,  an  LJngar 
"Princess"  soldering  pencil  to  minimize 
damage  to  heat  sensitive  components  and  to 
avoid  solder  ''bridges." 

During  the  assembly  process,  I  noted  that 
a  goodly  number  of  components  could  be 
heat  sensitive  and  might  conveniently  change 
value  if  overheated.  Being  a  pessimist  by 
nature,  I  assembled  each  of  the  pc  boards  on 
a  large,  common  household  sponge  liberally 
moistened  with  water.  The  board  was  placed 
on  the  sponge  component  side  down  and 
soldering  operations  carried  out.  The  sponge 
acted  as  a  giant  heatsink  and  conducted 
possibly  damaging  heat  away  from  the  com- 
ponents. The  purist  who  never  uses  heat 
sinks  might  be  made  a  believer  by  the  sound 
of  hissing  emitting  from  that  sponge.  This 
hint  might  save  a  few  hours  of  trouble 
shooting  later.  Besides,  the  sponge  makes  an 
excellent  work  surface  and  holder  for  the  pc 
board. 
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Referring  to  the  block  diagram  fFig.  1) 
and  the  schematic  (Fig.  2),  we  note  that  rf 
signals  received  from  either  the  whip  an- 
tenna or  an  external  antenna  are  coupled  to 
the  input  tuned  circuit  for  Band  A.  The 
circuit  consists  of  antenna  coil  LL  trimmer 
capacitor  CI  and  the  first  section  of  capaci- 
tor C501A.  The  signal  is  then  coupled  to 
gate  ]  of  FET  QlOl  via  a  tap  on  LI.  Bias 
voltage  for  QIOl  is  obtamed  from  the  AVC 
amplifier  and  applied  to  gate  2,  Source 
resistor  R103  and  rf  gain  control  R50I 
provide  the  proper  drain  current  for  normal 
operation. 

The  amplified  signal  from  Ql-l  is  fed  to  a 
tap  on  rf  coil  LlOl  which  together  with 
trimmer  capacitor  CI  01  and  capacitor 
CSOlb  form  the  input  tuned  circuit  of  the 
first  mixer  stage  Q201. 

The  first  mixer,  Q201  is  a  dual  gate  FET 
featuring  excellent  freedom  from  cross- 
modulation,  overloading  and  the  pulling 
effect  on  an  oscillator  that  a  strong  signal 
frequently  has.  The  amphfied  signal  from 
QIOI  is  applied  to  gate  1  of  Q202  through 
capacitor  CI  IK  The  local  oscillator  signal 
from  Q30]  is  appUed  to  gate  2  of  Q201 
biased     by     resistors    R203-204.     The    dc 

operating    point    is    established    by    source 
resistor  R205. 

The  incoming  signal  and  the  oscillator 
signal  are  heterodyned  in  Q201  resulting 
in  an  i-f  frequency  and  mixer  product.  On 
bands  A  through  E  the  output  of  Q201  is 
fed  to  a  tap  on  coil  L201  resonating  with 
capacitor  C201  to  provide  a  4,034  MHz 
output  signal. 

The     output     from     Q201     is    coupled 

through  capacitor  C205   to  gate  1   of  FET 

0401,  which  operates  as  an  i-f  ampUfier  on 

Bands    A-E    and    as    a    mixer   (2d    mixer) 

providing    double    conversion    on    Band    F. 

Operating   bias   for  gate    2   is  provided   by 

resistors  R-401-402.  When  the  band  switch  is 

in    the    Band    F    position,   a    3/579    MHz 

injection   signal    from    conversion   oscillator 

Q4 1  1  is  apphed  to  gate  2  of  040 1 . 

This  signal  combines  with  the  4.034  MHz 

signal  from  the  1st  Mixer  0-01  and  results 

in   an    output  of  455    kHz  plus  the  mixer 

product    frequencies.    This  output   signaJ   is 

then    coupled    through    capacitor   C410    to 

ceramic    passhand     filters    FL401     through 


FL404.  These  fitters  serve  to  shape  the 
bandpass  and  attenuate  all  frequencies  ex- 
cept the  i-f  frequency  of  455  kHz.  This  i-f 
signal  is  coupled  to  the  base  of  the  first  i-f 
amplifier  stage  O402. 

Bias  for  Q402  is  obtained  from  a  voltage 
divider  network  comprised  of  resistors  R415 
and  R4I8.  Resistor  R431  supplies  an  ave 
voltage  from  avc  amplifier  Q404  which  will 
correspond  in  value  to  the  changes  in  in- 
coming signal  strength. 

I-f  amplifier  stage  Q402  also  contains  the 

relative  strength  metering  circuitry*  The 
meter  is  connected  between  the  emitter  of 
Q402  and  the  meter's  zero  adjust  control 
R408.  The  zero-adjust  control  is  connected 
to  a  positive  dc  supply  voltage  and  can  he 
adjusted  to  give  a  zero  indication  on  the 
meter.  The  meter  also  monitors  avc  action 
and  provides  a  visual  method  of  indicating 
the  relative  changes  in  avc  voltage  and 
therefore  indicates  relative  signal  strength* 
The  amplified  signal  from  0402  is  coup- 
led through  capacitor  C415  to  the  base  of 
Q403  (i-f  amplifier-2d  stage).  Bias  for  this 
stage  is  obtained  via  a  voltage  divider  net- 
work made  up  of  resistors  R419  and  R420, 
Transistor  0403  is  also  stabilized  by  emitter 
resistor  R422  which  is  bypassed  to  ground 

by  C416. 

The  receivers'  local  oscillator  Q30]   is  a 

single-gate  FET.  The  oscillator  tuned  circuit 

consists   of   coil    L30K  trimmer  C301    and 

tuning  capacitor  C501C.  Oscillator  injection 

voltage  is  coupled  through  capacitor  C308  to 

gate  2  of  mixer  Q20L  This  Hartley  oscillator 

operates  455  kHz  higher  than  the  received 

signal  on  Bands  A,  B,  C  and  D  and  the  455 

kHz  lower  in  frequency  than  signals  on  Band 

E  and  4-034  MHz  higher  on  Band  F, 

Detection  is  provided  when  a  portion  of 

the  output  signal  from  Q403  is  applied  to 
AM  detector  D401  for  amplitude-modulated 

reception.  The  output  signal  is  also  applied 
through  C429  to  gate  1  of  product  detector 
Q405  for  CW/SSB  reception.  0405  is  a  dual 
gate  FET  with  excellent  isolation  character- 
istics between  gate  1  and  2  to  eliminate  BFO 
oscillator  "pulling*'  or  overloading  on  strong 
signals. 

Injection  voltage  coming  from  BFO  oscil- 
lator  0410  is  applied  to  gate  2  of  0405  for 
CW/SSB  reception.  The  i-f  signal  and  the 
BFO  signal  are  mixed,  the  resultant  output  is 
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Fig.  2,  Schematic,  GR-78. 


an  audio  signal  developed  across  R441  and 
coupled  through  C433  to  selector  switch 
SW503B. 

The  BFO  is  a  Coipitts  oscillator  made  up 
of  Q410,  C425  and  C426  to  provide  the 
proper  feedback  for  oscillation  and  to  form 
a  tuned  circuit  with  T401  to  resonate  at  455 
kHz.  Resistors  R437'438  form  a  voltage 
divider  and  apply  dc  biasing  to  the  bare  of 
Q410.  Emitter  resistor  R436  provides  tem- 
perature stabilization  for  the  transistor.  In- 
jection voltage  is  coupled  to  gate  2  of  Q405 
through  C424,  The  BFO  is  actuated  by  the 
AM/CW/SSB  switch  in  the  CW/SSB  position 
which  applied  dc  operating  voltage  through 
RFC403. 


The  audio  signal  coming  from  R505  is 
coupled  through  C441  to  the  base  of  audio- 
pre-amp  Q406.  The  audio  output  is  de- 
veloped across  the  load  resistor  R454  and 
directly  coupled  to  driver  transistor  Q407. 
The  output  of  Q407  is  directly  coupled  to  a 
complementary  pair  of  transistors  Q408'409 
with  audio  output  coupled  through  C446  to 
either  the  160  speaker  or  a  headphone  jack, 
A  portion  of  the  output  is  fed  back  to  the 
emitter  of  Q406  to  aid  in  stabilization  of  the 
stage  and  minimize  distortion. 

Miscellaneous  Circuitry 

Transistor  Q412,  crystal  Yl  and  associ- 
ated circuitry  form  a  500  kHz  calibration 


112 


73  MAGAZINE 


ImjiEit  SMTCH-ftOAfiD  at-aTt^i 


rp»CHt*Ton  awfiTCH.^onwo  fla^aTi«4  J 


=-= i-Of  © 


^'""H     <a@o 


i%^^- 


lifii 


■Wtti 


-■TlWAtP 


b 


oscillator  which  is  switched  on  by  the  front 
panel  cahb ration  switch  SW504.  The  oscil- 
lator provides  very  accurate  calibration 
markings  every  500  kHz  for  dial  calibration 
and  band  edge  marking. 

The  charging  circuit  requires  that  the 
battery  be  electrically  divided  in  half  for 
charging  from  ac.  When  the  ac  plug  is 
inserted  into  a  power  outlet,  the  ac  voltage 
from  the  secondary  of  T501  is  applied 
through  diode  D501  on  one-half  cycles  to 
charge  one-half  of  the  battery.  The  other 
half-cycle  of  the  voltage  is  applied  through 
D502  to  charge  the  other  half  of  the  battery. 

Comments 

It  would  take  many  more  pages  to  fully 
explore  and  expound  upon  the  virtues  and 


the  features  of  the  GR-78,  and  for  that 
reason  several  portions  of  the  circuitry  were 
left  undescribed.  It  should  suffice  to  say  that 
with  simple  adherence  to  the  manual,  cali- 
bration per  the  manual  and  operation  with  a 
fairly  decent  antenna,  this  receiver  will 
surpass  many  if  not  all  of  the  receivers 
available  today  in  its  price  class  and  probab- 
ly a  few  of  the  higher  priced  models, 

I  would  say  that  the  receiver  is  not  a  kit 
to  be  wired  by  a  novice,  who  has  not  yet  wet 
his  "teeth**  so  to  speak  on  other  kits,  but, 
the  GR-78  has  returned  countless  hours  of 
operating  pleasure  for  those  few  enjoyable 
hours  of  construction.  Like  my  musician 
buddies  might  say.  ,  /The  GR-78,  Man,  it's 
a  gas!** 

.  ,  .  W9KXJ 
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Rohen  Russ  K9GKI 
427  N.  Moore  Street 

Blue  Earth  MN  56013 


HOW  DON 


GOT  HIS  MAGIC    CARPET 


Don  Taylor  WA^YAH  is  a  quad.  In  ham 
lingo,  a  ''quad''  is  one  of  two  kinds  of 
narrow-beam,  high-gain  antennas  Don 
Taylor  is  not  an  antenna.  '*Quad/'  in  this 
case,  means  all  four  limbs  are  paralyzed.  He 
had  an  accident  that  severed  the  spinal  cord. 

Don  Taylor  is  a  Handi-Ham  -  a  member 
of  a  group  of  handicapped  people  in  Minne- 
sota either  working  toward  a  '*ticket''  (ham 
Ucense)  or  helping  others  work.  His  equip- 
ment has  been  loaned  him  by  other  Handi- 
Hams  and  the  Minnesota  Society  for  Crip- 
pled Children  and  Adults,  Inc,  (MiSCCA). 

When  Don  wrote  a  Handi-Ham  friend  that 
he  was  interested  in  getting  on  the  air,  a 
receiver  was  placed  with  him.  A  month  later, 
a  tape  recorder  and  the  first  tape  of  the  code 
training  course  was  sent  him.  He  was  given 
the  ARRL  Gateway  series  of  texts  as  well.  In 
a  very  few  weeks  he  passed  the  Novice  tests. 
When  his  call  came,  a  transmitter  was  added 
to  his  station,  and  the  tape  recorder  went  to 
another  student. 


WA9YAH  and  his  magic  carpet 

Don's  progress  has  been  rapid.  He  was  a 
regular  traffic  man  before  six  weeks  had 
passed,  and  passed  his  General  tests  within 
months. 

The  Handi-Ham  System  is  active  on  3.930 
kHZj  Saturday  afternoons. 

.  .  .  KpGKI 
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PRACTICAL  TEST  INSTRUMENTS 
YOU  CAN  BUILD 

37  simple  test  instruments  you  can  make 
—  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  watt  nneters,  and 
just  about  anything  else  you  might  need 
around  the  test  lab  and  ham  shack.      $4,95 


RF8i  DIGITAL  TEST 
EQUIPMENT  YOU  CAN  BUILD 

RF  burst,  function,  square  wave  genera- 
tors, variable  length  pulse  generators  —  100 
kHz  marker,  i-f  and  rf  sweep  generators* 
audio  osc,  af/rf  signal  injector,  146  MHz 
synthesrzer,  digital  readouts  for  counters, 
several  counters,  prescaler,  microwavemeter, 
etc.  252  pages.    $5.95 
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Continued  from  Page  2. 

By    a    fortunate    coincidence, 
the  series  of  sunspot  maxima  dur- 
ing   the    period   since    1900  has 
been  in  an  increasing  progression. 
As  you  examine  the  plots  of  the 
curves  you  can  see  an  undulaton/ 
waveform    which    peaked   during 
cycle  No.   20  in   1956,  with  the 
highest  sunspot  number  ever  re- 
corded of   205.   Of   course,  you 
know  we  are  now  on  the  down- 
hill side  of  cycle  number  21  and 
the   experts  still   aren't  sure  just 
when     it     wtll     "bottom     out/' 
According    to    some   predictions, 
we  are  in  for  a  long  "dry-^elt"  of 
sunspot  activity.  One  predictron  is 
that    the    next    maximum   above 
100    will     not    take    place    until 
about  the  year  2015. 

So   most  of  our  communtca- 
tjon  developments  were  occurring 
during   this   three  quarters   of  a 
century.    Had    it    not    been    for 
favorable  ionospheric  conditions, 
some  of  our  knowledge  might  not 
now  be  available.  Thanks  to  many 
of  you    here    tonight  we  have  a 
"^ersf    sophisticated  telecommuni- 
cation system  in  the  world  today. 
In   recent   years   it  has  been  ex- 
panded   by    the  construction   of 
additional     multi-channel,     ad- 
vanced   submarine    cables    with 
several     thousand     voice-channel 
circuit  capacities,  augmented  by  a 
satellite    communication    system 
with    which    of    course    you   are 
familiar  through  its  use  in  bring* 
ing  television  programs  to  us  from 
any  place  in  the  world- 
All  of  this  is  a  quantum  leap 
from     that     first     trans  Atlantic 
transmission  back  tn  1901.  There- 
fore today  we  have  a  new  "ball- 
game"  in  telecommunication  with 
emphasis    being    on    the    newer 
modes    of    transmission,   utilizing 
techniques  which  only  a  few  years 
ago  had  not  been  even  envisaged. 
This    is    not   to   suggest  that  the 
older  methods  of  communication 
are  passe,  because  there  will   be 
continuing   needs  for  use  of  the 
high  frequencies  by  those  coun- 
tries not  so  fortunate  to  possess  a 
satellite  earth  station  or  a  cable 
terminal,   as  well   as  for   back-up 
facilities. 

You     old     timers     can     still 
**smeH"  the  ozone  from  your  old 


spark  gaps.  After  spark  you  went 

after    CW    with    the    same    zeal 

(when  amateurs  were  denied  the 

wave-lengths  above   200  meters). 

All  of  you  remember  the  thrill  of 

getting  your  first  vacuum  tube  to 

oscillate  on  about  200,  160  or  80 

meters  , .  ,  watching  the  chemical 

rectifiers  spark  as  you  keyed  your 

"now'Silent"  transmitter,  and  sat 

fascinated   by   your    Poller-Smith 

hot    wire    ammeter    which    was 

ajpposed  to  measure  your  "radia- 
tion/' 

Amateur  radio  is  a  consuming 
avocation  in  ones'  youth;  often  an 
indispensable    foundation    for    a 
professional  career  in  electronics, 
and     3     source     of    tremendous 
pleasure  and  interest  later  in  life. 
As    time   marches  on,  we  find  a 
critical     eye     turned    on    almost 
every  service  which  uses  the  spec- 
trum, searching  into  whether  they 
use   the   allocation   in   their  best 
interests  as  well  as   the  public's. 
Amateurs    are    not    immune    to 
these  pressures  which  come  from 
various    sources    and    directions. 
You  know  how  much  interference 
there  is  \n  your  HF  bands  today, 
with  the  ever-increasing  "sharing" 
with  other  services. 

In  some  bands  it  has  gone 
beyond  the  bounds  of  "sharing," 
because  the  permitted  high-power 
and  high-gain  antennas  of  the  high 
frequency  broadcast  service/ for 
example,  results  in  an  output 
from  a  single  transmitter  of 
several  megawatts  of  radiated 
povver.  Amateurs  with  a  one  kilo- 
watt limit  (in  the  United  States) 
cannot  compete  with  such  signals. 
So  you  have  to  dodge  around  and 
in  between  their  signals,  which  are 
spaced  every  5  kHz,  or  give  up  in 
disgust.  In  the  VHF,  you  know 
that  a  proposal  has  been  made  to 
initiate  a  new  Class  E  Citizens 
Radio  Service  in  one  of  your 
bands  from  220-225  MHz.  fn 
other  VHF  and  UHF  amateur 
bands,  requests  are  constantly  re- 
ceived for  temporary  sharing  of 
the  frequencies  for  specialized, 
and  often  highly  classified,  pur- 
poses. 


The  Commission  is  seriously 
studying  a  "no-code*'  ama- 
teur license  .  .  .  .  . 


So  in  the  tempo  of  the  times. 
It  would  be  well   to  realize  that 
Amateur     Radio     is    subject     to 
scrutiny.  You  all  know  about  the 
squeaking    wheel    that    gets    the 
grease.  The  louder  the  squeak,  the 
more  the  grease.  The  loudness  of 
the  squeak  depends  a  lot  on  how 
many  wheels  are  squeaking!  You 
may  not  be  aware  of  it,  but  the  ^ 
Amateur  population  in  the  United 
States  is  decreasing  at  the  present 
time  by  about  350  licensees  per 
month.  This  is  happening  while  alt 
other  services  are  increasing.  The 
Citizens      Radio      Service     is 
approaching  the  1  million  rank,  I 
think  this  is  a  serious  matter  for 
Amateur    Radio,   because  it  tells 
me  something  is  wrong. 

I  can't  believe  that  the  allure 

of   "ham  radio"  has  disappeared, 

nor  that  our  youth  are  so  blase  in 

the  space  age  that  they  no  longer 

get   a    thrill   out   of  having   their 

own     private     laboratory     with 

which   to  field  test  their  equip-   ; 

ment  on  the  air.  So  while  most 

other  services  are  increasing  their 

numbers  several  fold,  the  median 

age  of  the  typical  Amateur  is  now 

over  40  years.  While  1  am  not  in  a 

position  to  suggest  a  total  cure  for 

this  situation,  it  does  seem  to  me 

that    there    are    some    potential 

remedies  which  might  increase  the 

"squeak  factor"  of  the  Amateur 

Radio  Service. 

The     Amateur    and    Citizens 
Division    of    the    Commission    is 
seriously  studying  a  re-structuring 
of    the    Amateur    Service   which, 
among     various     things,     would 
make  provision  for  a  "no^^ode" 
amateur  license  authorizing  opera- 
tion above  144  MHz,  In  addition, 
it  would  amend  the  license  struc- 
ture so  as   to  enable  licensees  in 
the   VHF/UHF  region,  after  fur- 
ther    qualifying,     to     eventually 
merge     and     amalgamate     their 
interest  and  operations  with  those 
whose  interest  are  primarily  in  the 
HF  portion  of  the  spectrum.  You 
are   aware,  of  course,  of  the  tre- 
mendous interest  being  shown  in 
VHF  activity,  especially  on   144 
MHz,  This  is  commendable,  but 
not  sufficient  in  view  of  the  other  ^ 
VHF  and  UHF  bands  which  have 
been  allocated  for  amateur  opera- 
tion for  nnany  years  and  which  are 
relatively  unused. 

If   I   had  to  ascribe  a  "merit 
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factor"  to  domestic  use  of  the 
spectrum  in  light  of  the  demand 
for  communication  facilities,  I 
would  have  to  say  that  the  very 
high  and  ultra  high  frequencies 
are  greatest  in  demand  .  •  ,  so 
much  so  that  the  Commission  has 
authorized  sharing  UHF  television 
channels  14  through  20  with  land 
mobile  stations,  in  13  metropoli- 
tan markets  throughout  the 
country. 

The  Commission  has  been  en- 
gaged for  the  past  few  years  in 
rutemaking  involving  allocation  of 
900  MHz  frequencies  to  both 
common  carrier  and  private  indus- 
try for  provision  of  new  commun- 
ication circuits,  because  the  lower 
portions  of  the  spectrum  are  so 
congested.  These  are  only  two 
examples  of  the  importance  of 
spectrum  space  for  our  domestic 
requirements.  There  is  a  philoso- 
phy among  allocators  that  says, 
"  , , ,  if  you  don't  use  it,  you  lose 
it/'  I'm  not  predicting  the  loss  of 
Amateur  Radio  operations  in  this 
portion  of  the  spectrum,  but  I 
would  urge  you  to  engage  in  long 
range  planning  to  ensure  that  the 
"use  it  or  lose  it"  philosophy 
doesn't  grab  you  while  you  Ve  not 
looking. 

Amateur  Radio  has  a  tremen- 
dous value  to  mankind,  not  only 
in  this  country  where  we  permit 
and  encourage  amateurs  to  parti- 
cipate in  emergency  communica- 
tion, but  in  relation  to  the  other 
aspects  of  the  "Basis  and  Pur- 
pose" of  Amateur  Radio.  One  of 
the  paragraphs  in  that  Section  of 
the  Amateur's  Rules  and  Regula- 
tions refers  to  the 


"Expansion  of  the  existing 
reservoir  within  the  Amateur 
Radio  Service  of  trained  oper- 
ators, technicians,  and  electronic 

experts." 

No  one  tikes  to  think  of  our 
country  ever  being  in  a  holocaust 
which  would  certainly  result  from 
a  nuclear  war, 

In  March  1943  Goring  stated^ 

*'We  smashed  up  the  amateur 
radio  ham  chibs  and  wiped 
them  out ,  ,  ,  and  now  we 
need  them." 

You  might  be  interested,  in 
hindsight,   in  one  of  the  reasons 


that  the  western  nations  won 
World  War  IK  Not  long  ago  I  was 
reading  a  book  entitled  "The  Rise 
and  Fall  of  the  Luftwaffe"  by 
David  Irving,  which  is  an  account 
of  the  life  of  Field  Marshal  Erhard 
Milch.  In  one  portion  of  the  book 
there  was  a  discussion  among 
several  high  ranking  German  offi- 
cers about  the  ineffectiveness  of 
their  "Wurtzburg"  radar,  oper- 
ating at  about  a  ha!f -meter  wave* 
length.  At  that  time  the  British 
and  Americans  had  begun  air- 
drops of  aluminum  foil  "window" 
cut  to  a  half-wBvelength  of  the 
German  radar  frequency.  They 
were  very  effectively  jamming  the 
German  radar.  Both  Hermann 
Goring  and  Milch  accepted  that 
the  German  electronics  industry 
had  fallen  far  behind  that  of  the 
Allies,  A  basic  reason  for  this  was 
that  Britain,  and  particularly 
America,  had  actively  encouraged 
Amateur  Radio;  while  in 
Germany,  Amateurs  had  been 
systematically  persecuted  by  the 
Reich  authorities.  In  March  1943 
during  a  conference  on  the 
German  electronic  industry. 
Goring  stated: 

"The  main  blame  belongs  to 
Ohnesorge  (Minister  of  Posts)  — 
he  never  wanted  to  relax  his  grip 
on  anything.  We  smashed  up  the 
amateur  radio  "ham"  clubs  and 
wiped  them  out,  and  we  made  no 
effort  to  help  these  thousands  of 
small  inventors.  And  now  we  need 
them, " 

Thank  God  we  have  always 
encouraged  Amateur  Radio  in 
America,  and  the  work  of  many 
amateurs  such  as  John  Rein  bar  tz. 
Bill  Eitel  and  Jack  McCullough, 
and  countless  others  is  tribute  to 

the  wisdom  of  that  principle. 

What  about  the  future  of 
Amateur  Radio?  You  know  that 
there  is  scheduled  a  General 
World  Administrative  Radio  Con- 
ference of  the  ITU  in  1979,  at 
which  the  entire  radio  spectrum 
will  be  studied,  evaluated  and 
considered  for  reallocation  among 
the  various  users.  In  this  country 
we  have  already  begun  our  investi- 
gation of  the  required  ^ectrum 
for  all  our  services.  This  will 
continue  for  the  next  several 
years,  until  we  decide  what  the 
United  States'  position  will  be  at 
the  Conference.   No  one  can  say 


yet  what  the  U.S,  position  will  be 
for  the  Amateur  Service.  I  know 
the  preliminary  proposals  to  the 
Committee  working  on  the  pro- 
blem are: 

•  the  return  of  the  160  meter 
band  to  amateurs; 

•  eliminate  sharing  in  the  80 
meter  band; 

•  expand  40  meters  and 
eliminate  sharing  with  HF  broad- 
casting; 

^  establish  a  new  amateur  band 
at  10.1-10.6  MHz; 

•  expand  20  meters  and 
eliminate  sharing  with  the  Fixed 
Service; 

•  establish  a  new  amateur  band 
at  18.1  MHz; 

•  expand  the  1  5  meter  band  by 
100  kHz; 

•  establish  a  new  amateur  band 
from  24-24.5  MHz,  and 

•■  make  no  changes  in  the 
existing  ten  meter  band, 

"I  have  reservations  whether 
the  United  States  should  con- 
tinue to  ^pport  so  strongly 
the  ITU  as  it  is  now  consti- 
tuted/' 

With  bands  so  located,  Ama- 
teurs would  have  frequencies 
about  every  3  MHz  throughout 
the  spectrum,  and  their  fcommuni- 
cation  efficiency  would  improve 
dramatically.  Only  time  will  tell 
whether  it  is  possible  for  these 
requests  to  be  incorporated  in  the 
United  States'  position  to  the 
1979  conference.  This  is  your 
first  hurdle.  Without  the  backing 
of  the  United  States^  Amateurs  of 
the  wodd  are  at  a  distinct  disad- 
vantage at  such  a  conference.  In 
my  experience  in  I.T.U.  con- 
ferences, I  have  learned  that  there 
is  no  substitute  for  advance 
preparation.  There  is  no  magic 
that  can  take  the  place  of  plan- 
ning and  liaison  with  other  coun- 
tries. This  is  especially  true  today 
with  the  voting  structure  of  the 
I,T,U.  As  long  as  we  determine 
allocations  on  a  voting  basis, 
which  I  question,  there  is  just  no 
other  way  to  further  your  pro- 
posals, 

I  have  reservations  whether 
the  United  States  should  continue 
to  support  so  strongly  the  LT.U. 
Continued  on  Page  129, 
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Ses/eral  months  ago  Dick 
Smith  W1  FTX  made  a  suggestion 
that  on  the  OSCAR  7  two-to-ten 
meter  translator  we  attennpt  to  set 
up  a  certain  portion  of  the  pass* 
band  for  CW  and  another  portion 
for  phone  and  other  types  of 
emission.  In  this  way  some  of  the 
QRM  caused  by  the  general  in- 
compatibility of  different  modes, 
which  has  been  very  prevalent  on 
AMSAT-OSCAR  6,  would  be  alle- 
viated. 

As  everyone  probably  knows 
by  now,  in  OSCAR  7  the  down- 
link for  the  two-to-ten  meter 
translator  is  29,40  to  29.50  MHz, 

with  the  beacon  at  the  high  end 
on  29.50MH2,  The  corresponding 
uplink  is  145.85  to  145,95  MHz. 
What  is  proposed  is  to  encourage 
CW  stations  to  use  the  sub-band 
29.445  to  29.495  MHz  (5kHz  is 
reserved  for  a  guardband  for  the 
beacon)  except  when  wishing  to 
contact  a  specific  phone  station 
operating  below  29,445.  Phone 
stations  and  all  other  modes,  such 
as  SSTV  and  RTTY,  are  asked  to 
stay  below  29.455  MHz.  Thus, 
the  10  kHz  band  29.445  to 
29.455  MHz  will  be  sort  of  an 
"everynnan's  land."  The  reason 
that  the  high  end,  rath^  than  the 
low  end,  was  selected  for  CW  as  is 
usually  the  case  on  the  HF  bands^ 
is  that  the  beacon  is  on  the  high 
end  in  OSCAR  7  and  it  is  felt  that 
CW  stations  will  pose  less  of  a 
QRM  threat  to  the  beacon.  Also, 
many  people  on  CW  on  OSCAR  6 
are  crystal  controlled,  whereas 
almost  everyone  on  phone  (SSB) 
is  VFO.  Using  the  high  part  of 
the  OSCAR  7  passband  for  CW 
will  mean  that  many  crystals  use- 
ful for  OSCAR  6,  can  also  be 
employed  when  working  through 
OSCAR  7. 

We    think    that    this    plan    is 
worth    trying  and   hope  that  all 


OSCAR  7  users  will  get  behind  it 
and  nnake  it  work.  Those  not 
adhering  to  it  should  be  GENTLY 
reminded. 

Spacecraft  Description 

AMSTAT-OSCAR  7  is  a  small 
communications  satellite  designed 
to  operate  with  small  stations  in 
the  amateur  service  on  a 
non-commercial  basis.  The  space- 
craft contains  two  basic  experi- 
mental repeater  packages,  redun- 
dant command  systems,  two 
experimental  telemetry  sy stems, 
and  a  store-and-forward  message 
storage  unit.  The  spacecraft  is 
solar  powered,  weighs  65  pounds, 
and  has  a  three-year  anticipated 
lifetime.  It  contains  beacons  on 
29.50,  145.98,  435.10  and 
2304,1  MHz, 

Communications  Repeaters 

Two  types  of  communications 
repeaters  are  aboard  the  space- 
craft, only  one  of  which  operates 
at  a  time.  The  first  repeater  is  a 
higher  power,  two-watt  version  of 
the  one-watt  two-to-ten  meter 
linear  repeater  that  flew  on  the 
OSCAR  6  mission.  This  unit  re- 
ceives uplink  signals  between 
145,85  and  145.95  MHz,  and 
retransmits  them  between  29.4 
and  29.5  MHz  on  the  downlink.  A 
200  milliwatt  telemetry  beacon 
provides  telemetry  data  on 
29.502  MHz.  Approximately  — 
100  dBm  is  required  at  the  re- 
peater input  terminals  for  an  out- 
put of  1  watt.  This  corresponds  to 
an  eirp  from  the  ground  of  80 
watts  for  a  distance  to  the  sateli- 
ite  of  2,000  miles  and  a  polariza- 
tion mismatch  of  3  dB. 

The  second  repeater,  con- 
structed by  AMSAT  Deutschland 
e,V,,  AMSAT's  affiliate  in 
Marbach,  West  Germany,  is  a 
40- kHz  bandwidth  linear  repeater. 
It  employs  an  8-watt  PEP  power 
amplifier  using  the  envelope 
elimination  and  restoration  tech- 
nique to  maintain  linear  operation 
.  over  a  wide  dynamic  range  with 
high  efficiency.  This  repeater  has 
an  uplink  from  432.125  to 
432.175  MHz,  and  a  downlink 
from  145.925  to  145.975  MHz. 
Since  the  uplink  band  is  shared 
with  the  radio  location  service,  ani 
experimental  pulse  suppression 
circuit  is  incorporated  in  the  re- 
peater  to   reduce   the   effects  of 


wideband  pulsed  radar  inter- 
ference in  the  uplink.  Devet op- 
mental  versions  of  this  repeater 
have  flown  in  high^ltitude 
balloon  experiments  in  Germany, 
and  aircraft  flight  tests  of  the 
repeater  prototype  unit,  A  200 
milliwatt  telemetry  beacon  on 
145.975  provides  telemett^  data. 
Approximately  80  W.  eirp  is  re- 
quired to  produce  3  wetts  of 
repeater  output  at  a  range  of 
2,000  miles  assuming  a  polariza- 
tion mismatch  of  3  dB, 

The  two  repeaters  are  oper- 
ated alternately  by  means  of  a 
tirrier  arrangement,  but  repeater 
selection  and  output  power  con- 
trol can  also  be  accomplished  by 
ground  command.  Each  of  the 
repeaters  includes  a  keyed  tele- 
metry beacon  at  the  upper  edge 
of  the  downlink  passband  to  pro- 
vide housekeeping  data  and  to 
provide  a  frequerKiy  and  ampli- 
tude reference  marker  to  assist 
the  amateur  in  antenna  pointing, 
Doppler  frequency  compensation, 
and  setting  uplink  power  level. 
The  cross-band  (146-to-29.5  and 
432-to-146  MHz)  design  of  the 
two  repeaters  will  permit  the  ama- 
teur to  monitor  his  own  downlink 
signal  easily,  and  consequently,  he 
can  adjust  his  power  and  fre- 
quency to  continually  compen- 
sate for  changing  path  loss,  re- 
peater loading  and  Doppler  shift. 
It  IS  anticipated  that  such  a 
method  of  self-monitoring  and 
control  can  eventually  be  made 
automatic  through  closed -So  op 
frequency  and  power  control  cir- 
cuitry that  can  be  developed  for 
the  ground  terminal  equipment. 
Both  repeaters  are  designed  for 
use  by  as  many  as  one  to  two 
dozen  single-sideband  amateur 
stations,  all  transmitting  simultan- 
eously, where  downlink  setf- 
monttoring  will  minimize  inter- 
ference between  users  and  will 
also  permit  duplex  operation  as 
well  as  setf-control  of  power 
balance* 

Oscar  6  Orbiting 
Information  for  December 
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LETTERS 

Continued  from  Page  i3 

the  "Shades  of  WSV  that  horrh 
fled  ex*K3lEW.  You  know, 
Wayne,  Just  because  a  technique 
has  been  known  or  a^aUabie  for 
many  years  is  not  an  infallible 
indication  of  the  utter  worthfess- 
ness  of  the  technique! 

So  it  proved  in  this  instance. 
The  Hartley  oscillator  (built  in 
7929,  -  ,not  1931}  plus  a  simple 
lamp  indicator  performed  what 
^'state  of  the  art''  devices  had 
failed  to  do:  Indicate  resonance 
on  an  antenna  with  high  induced 
resistance. 

As  for  the  amazing  techniques 
outlined  as  prime  information  by 
ex-KUEW^  are  they  in  any  man- 
ner different  than  those  employed 
in  common  use  by  those  who  are 
aware  of  their  sharp  limitations? 
Not  to  mention  by  a  much  larger 

number  of  persons  who  are  not 
aware  of  such  limitations.  It's  the 


later  group  that  comes  up  with 
some  of  the  wild  and  totally 
baseless  ideas  about  the  perfor^ 
mance  of  antennas  and  trans- 
mission fines- 

In  his  bombastic  effort  to 
establish  his  omniscience,  ex- 
K3IEW  completely  overlooked 
(or  ignored)  the  one  simple,  basic 
principle:  Keep  it  simple.  An  ama- 
teur who  doesn't  have  access  to  a 
stack  of  laboratory  equipment 
for,  in  my  case,  even  one  who 
does)  can  make  effective  use  of 
equipment  on  hand  (or  that  can 
be  built  from  any  hellbox)  to 
perform  evaluative  measurements. 

Thank  you,  Wayne,  for  listen- 
ing  to  my  explanations. 

Carl  C  Drumeller  W5JJ 

IRS  AND  FCC 

Just  wanted  to  add  a  bit  of 

encouragement  in  your  efforts 
with  the  FCC  and  the  IRS.  I  feel 
that  these  two  bodies  have 
harassed  rather  than  encouraged 
the  public  and  in  so  doing  have 
violated  their  primary  assign- 
ments, Nuf  said. 

L*  M.  Brooke  W9LSS 


TOUCH- TONE  DECODER 


Dual  tone 
decoder  decodes 
one  Touch-Tone 
digit. 

Available  for  1, 
2,   3,  4,  5,  6,  7, 

a  9.  0,  #,  *  and 
other  dual  tones 
700-3000  Hz, 

Latch  and  reset 
capability 

built-in. 


•  COR  control  built-in, 

•  Relay  output  SPST  Vi-amp, 

•  Octal  plug-in  case, 

•  Compact  V%"  square,  3"  high, 

•  Free  descriptive  brochure  on  request. 

12  Touch-Tone  Decoder  .„  $39.95  PPD* 

Specify  digit  or  tone  frequencies. 

(Include  sales  tax  in  Calif.) 
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DC.  VOLTAGE;    7    RANG 
UP   TO    lOOO   VOLTS 
A. C.  VOLTAGE;    A    RANGE 
UP    TO    1000   VOLTS 
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Japan  is  passing  us  by.  .  . 

The  big  ham  magazine  in 
Japan  is  called  "CQ  Ham  Radio" 
and  when  we  say  big  we're  grossly 
understating  the  situation.  Would 
you  believe  500  pages  a  month? 
Right!  Their  average  issue  makes 
that  November  book  sized  issue 
of  73  look  thin.  How  would  you 
like  to  try  and  get  through  500 
pages  a  month? 

Have  you  thought  much  about 
why  most  of  the  ham  products 
you  see  these  days  conr^e  from 
Japan?  Consider  where  we  would 
be  in  low  band  gear  without 
Yaesu,  Collins,  SBETrio  (Tempo) 
and  Kenwood,  And  look  at  the 
VHF  equipment  from  Drake, 
Swan,  Standard,  Icom,  SBE, 
Audioland  (Beltek),  ITC  {FDK), 
and  Yaesu* 

A  substantial  percentage  of 
the  ham  gear  sold  in  the  U,S.  is 
now  designed  and  made  in  Japan 

—  and  there  Is  a  lot  more  to  come. 
The  fact  is  that  they  have  a  lot 
more  gear  available  over  there 
that  we  haven't  even  seen  here  yet 

—  stuff  that  would  make  your 
mouth  water  —  fantastic  things 
like  the  Icom  IC30,  an  incredible 
450  transceiver  —  all  kinds  of 
things. 

The  Japanese  magazine  is 
filled  with  articles  on  activities  of 
clubs  and  groups  —  an  almost 
infinite  number  of  construction 
proiects  —  it  is  obvious  that  things 
are  really  happening  over  there. 

What  has  brought  about   this 

boom  in  activity  —  the  explosion 
of  equipment?  You  may  have 
heard  that  there  are  now  more 
amateurs  in  Japan  than  in  the 
U,S.  -  over  300,000  -  and 
almost  all  of  them  are  active.  All 
this  has  happened  just  in  the  last 
few  years  —  just  since  the  Japan 
Amateur  Radio  League  (JARL) 
got  clubs  to  set  up  classes  to  get 


youngsters  interested  in  amateur 
radio  and  get  them  licensed  with 
the  new  code-free  ticket.  These 
clubs  have  been  turning  out 
thousands  upon  thousands  of 
enthusiastic  amateurs.  There  is 
more  activity  on  the  VHF  bands 
in  Japan  than  in  the  U,S.,  even  on 
two  meters  —  and  they  all  have  to 
work  simplex  there  so  far.  That's 
right,  even  without  repeaters  two 
meter  FM  has  taken  hold.  They 
have  many  times  our  level  of 
activity  on  six  meters  —  and  cer- 
tainly rival  us  on  450  MHz. 
They're  even  outdoing  us  on  slow 
scan  television,  and  this  has  just 
very  recently  been  permitted 
there. 

Our  present  policies  are  obviously 
bankrupt  .  . 

As  Walker  pointed  out  re- 
cently in  a  talk,  the  number  of 
amateurs  in  the  U.S,  has  been 
dropping  off  at  the  average  rate  of 
about  350  per  month.  Contrast 
this  with  the  growth  in  Japan  and 
the  reason  is  clear  for  the  targe 
percentage  of  Japanese  equipment 
being  sold  in  the  U.S.  The  bigger 
market  in  Japan  has  made  it 
possible  for  manufacturers  there 
to  develop  and  sell  ham  gear  that 
U.S,  manufacturers  can't  afford 
to  build. 

Can  anything  be  done  to 
reverse  this  before  it  gets  worse? 
And  obviously  the  situation,  if 
unchanged,  can  only  get  worse  for 
us  as  the  Japanese  ham  popula- 
tion passes  500,000  while  ours 
sinks  to  around  100,000  active 
amateurs.  That  should  put  the  last 
few  U,S.  nrkanufacturers  out  of 
business. 

Outside  of  hurting  our 
national  pride,  perhaps  there  is 
nothing  wrong  with  our  buying 
all  of  our  equipment  from  Japan. 
But  we  do  have  a  lot  to  lose  in  the 
long  run,  as  a  country,  if  we  do 


nothing  to  reverse  this  trend.  It  is 
no  news  to  you  that  one  of  the 
industries  with  the  largest  growth 
potential  for  the  future  is  elec- 
tronics. We  will  be  seeing  elec- 
tronics used  everywhere  —  for 
sophisticated  communications 
beyond  present  day  imagination 
—  for  replacing  our  outmoded 
mail  system  —  banking  —  news  — 
opinion  —  buying  just  about 
everything  by  remote  control 
from  a  home  terminal  —  traffic 
control  —  the  list  is  endless. 

How  much  of  this  electronics 

growth    is    going    to    be    coming 

from  Japan  and  how  much  from 

the     U,S.?    You've    already    seen 

them     take    over    the    transistor 

radio  market,  a  good  part  of  the 

television  set  market,  much  of  the 

hi-fi  market  and  a  substantial  part 

of    the    hand  calculator   market. 
*  • 

With  hundreds  of  thousands  of 
youngsters  going  into  the 
Japanese  electronics  industry  in 
the  next  few  years  you  can  bet 
that  they  are  going  to  be  able  to 
pin  our  economic  ears  back  even 
more  than  they  have  so  far. 

Japan  is  already  exporting 
more  electronics  than  the  U.S, 
The  satellite  earth  station  in 
Jordan  was  built  by  Nippon  Elec- 
tric, not  RCA.  And  this  is  happen- 
ing everywhere  —  and  it  is  going 
to  do  nothing  but  get  worse  {from 
our  standpoint)  unless  we  counter 
in  some  way. 

One  practical  move  would  be 
to  admit  that  Japan  is  one  up  on 
us  ham  wise  and  take  3  page  out  of 
their  book  —  set  up  our  code-free 
license  —  get  our  clubs  to  set  up 
licensing  classes  and  do  everything 
within  their  power *to  get  young- 
sters into  those  classes.  Demos 
and  education  about  amateur 
radio  in  the  schools,  the  shopping 
centers,  on  television  and  radio  all 
wilt  work  for  us.  It  is  very  diffi- 
cult to  do  this  without  any  direc- 
tion on  a  rational  level  —  and  so 
far  the  ARRL  has  been  impla- 
cably opposed  providing  this 
direction  —  and  totally  dedicated 
to  stopping  anyone  else  who  tries. 
New  faces  in  the  ARRL  Directors' 
chairs  won't  hurt* 

With  or  without  the  League 
every  club  in  the  country  can  get 
going  on  a  program  for  bootstrap- 
ping amateur  radio.  The  effort 
might  just  do  a  lot  to  pull  some 


122 


73  MAGAZINE 


faltering  clubs  together  and  give 

i     them    a    reaf    sense    of    purpose- 

Until  v^.^  do  get  a  code-free  license 

the   73  code  tapes  are  an  alnnost 

painless  way  of  teaching  the  code. 

Hundreds  of  clubs  are  using  them 

^     with  spectacular  success.  The  73 

i     guides  are  by  far  the  simplest  way 

of  teaching  the  theory. 

If  your  cfub  decides  to  get 
going  on  this  please  be  sure  to  let 
us  know  at  73.  How  about  a 
picture  of  your  study  classes  — 
even  if  it  is  a  Polaroid  (black  and 
white,  not  color)?  If  you  find  any 
new  way  of  getting  the  informa- 
tion across  —  write  about  it  so  we 
can  pass  the  knowledge  along.  If 
you  find  a  way  of  getting  young- 
sters recruited  into  the  classes, 
send  us  pictures  and  write  about 
It-  We'd  love  to  fill  a  good  deal  of 
the  magazine  with  ideas  and 
enthusiasm  for  getting  amateur 
radio  off  dead  center  in  the  U.S. 
Perhaps  the  day  will  come  when 
we,  too,  will  have  a  monthly  500 
page  magazine  filled  with  pictures 
of  clubs  doing  fun  things,  and 
hundreds  of  construction  pro- 
jects. 

With  a  little  work  on  all  our 
parts  we  can  look  forward  to 
amateur  radio  growing  to  over  a 
million  active  hams  —  and  think 
of  what  that  can  do  for  our 
electronics  industry,  not  just  as 
consumers,  but  as  engineers,  tech- 
nicians and  scientists. 

Will  we  have  room  for  all  these 
multitudes  on  our  bands?  Lordy, 
yes!  Right  now  the  six  meter 
band  is  virtually  vacant  —  and 
that  is  four  megahertz  of  per- 
fectly good  ham  channels.  Half  of 
two  meters  is  just  plain  vacant  — 
lyNO  more  MHz,  Need  I  remind 
you  of  the  five  MHz  up  on  220? 
And  how  about  the  10m  band? 
When  have  you  heard  15m  really 
full?  Oh,  parts  of  20m  may  get  a 
lot  busier  —  but  that  could  be  just 
what  is  needed  to  get  us  off  our 
duffs  and  into  designing  circuits 
to  solve  the  problem  —  and  there 
are  lots  of  very  good  ideas  that 
have  been  suggested  that  might 
die  for  the  lack  of  development 
without  just  such  an  impetus. 

Vlhai  can  we  do  about  this.  .  .? 

If  there  is  any  serious  interest 
from  clubs  in  getting  going  on  a 
project  to  repopulate  ham  radio. 


well  do  everything  we  can  here  at 
73  to  help.  Perhaps  some  buttons 
saying,  "I'm  a  HAM  --  ask  me 
about  it"  would  be  helpful?  How 
about  a  poster  for  radio  stores, 
high  schools,  and  bulletin  boards 
giving  a  very  brief  promo  on  ham 
radio  —  and  then  a  place  to  put 
your  club  meeting  place  and 
time?  Or  even  someone  to  call  for 
further  information? 

We  are  at  work  on  a  very  basic 
booklet  describing  ham  radio 
which  will  be  available  for  clubs 
to  give  out  at  public  demonstra- 
tions or  for  TV  stations  to  send 
out  in  response  to  a  ham  program. 

Is  there  a  TV  station  or  a  radio 
station  without  at  least  one  ham? 
Unlikety-  Perhaps  we  can  get  ham 
clubs  to  put  on  some  programs  on 
local  stations  telling  about  local 
ham  activities  —  and  educating 
the  average  ma  a 

I  realize  that  this  idea  will 
meet  with  a  lot  of  resistance  at 
your  club.  You  may  be  surprised 
to  find  that  there  are  some  club 
members  who  are  against  just 
about  anything  constructive  — 
but  for  heaven's  sakes  don't  let 
these  old  f  oggies  (of  any  age)  slow 
you  down. 

Let's  show  Japan  a  growth 
rate  for  hams  that  will  set  them 
back  on  their  obis. 

And,  in  case  of  war,  .  ,? 

Of  course  there  is  no  possible 
chance  of  there  being  another  big 
war,  so  we  really  don't  have  to 
worry  about  having  a  healthy 
electronics  industry  for  that.  But 
if,  by  chance,  one  of  our  brinks- 
manships  springs  a  leak,  perhaps 
we  can  do  our  best  to  keep  Japan 
on  our  side  this  time  so  we  can 
buy  our  equipment  from  them. 

Amateurs  who  were  around 
during  WWII  will  remember  that 
not  only  were  hams  in  extremely 
short  supply,  but  so  was  ham 
gear.  Most  of  us  sold  our  ham 
receivers  to  the  government  —  at 
list  price,  by  the  way. 

And  suppose  that  by  some 
weird  circumstance  Japan  turned 
up  on  the  other  side  next  time? 
Again.  Just  remember  what  Com- 
missioner Robert  E.  Lee  had  to 
say  in  his  talk  reported  on  Page 
two  and  his  quote  from  G8ering. 
Will  we  be  the  ones  to  learn  the 
hard    way    to    pay    attention    to 


history?  Gfiering  said  that  one  of 
the  major  factors  which  lost  the 
war  for  Germany  was  the  discour- 
aging of  amateur  radio  —  which 
came  to  haunt  them  when  we 
moved  ahead  of  them  so  rapidly 
in  the  development  of  radar. 
Radar  could  have  saved  their  subs 
—  and  could  easily  have  had  a 
profound  effect  on  the  outcome 
of  the  war. 

Buy  now  and  pay  very  little 
later. .  , 

With  inflation  continuing,  not 
a  few  amateurs  are  holding  their 
money,  wondering  just  what  to 
do  about  the  situation.  Perhaps 
this  is  a  poor  time  to  hold  money. 

Our  new  president  has,  as  of 
this  writing,  shown  no  stomach  to 
cope  with  inflation.  I  won't  get 
into  3  phiEosophical  or  political 
hassle  with  you  over  what  really 
should  be  done  —  and  Tm  sure  a 
whole  lot  of  73  readers  who  work 
for  the  government  would  not 
like  to  read  suggestions  about 
firing  half  of  the  government  —  or 
putting  the  heat  on  Congress  to 
stop  spending  money  dammit.  So, 
as  far  as  can  be  seen  right  now, 
inflation  wilt  be  continuing  for 
quite  some  time  to  come,  and 
may  well  get  a  lot  worse. 

This  is  the  best  time  to  make 
major  purchases,  things  that  will 
be  costing  a  lot  later  —  or  which 
will  be  resellable  for  a  lot  more 
later*  Not  a  few  pieces  of  ham 
gear  sell  for  more  now  than  they 
cost  new  a  few  years  ago,  as  you 
know.  If  you  like  to  buy  on  time, 
you  have  it  even  better  for  you 
get  your  equipment  and  then  pay 
for  it  later  with  shrunken  dollar- 
ettes.  About  the  on/y  thing  that  is 
going  down  in  value  is  money- 

Look  at  what  has  been 
happening  to  ham  gear  prices.  The 
Emergency  Beacon  Dream  rig 
started  out  at  about  $1000  and  is 
now  up  to  $1500-  This  has 
happened  to  several  other  rigs  and 
will  be  happening  to  a  lot  more  — 
watch.  The  chap  who  ordered  a 
$1000  EB-144  will  be  able  to  turn 
around  and  make  a  profit  when 
he  gets  his  rig  —  if  he  can  bear  to 
part  with  it. 

This  is  an  excellent  time  to 
buy  your  equipment  —  before 
your  money  shrinks  any  further. 
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/s  the  Morse  Code  dying?  Or  is  it 
Just  wounded? 


Probably  no  religious  belief  is 
more  subject  to  emotional  reac- 
tion than  faith  in  the  Morse  Code. 

A  great  many  amateurs  believe 
in  The  Code.  It  is  sacrosanct  with 
them  and  they  truly  believe  about 
Code  being  able  to  get  through 
when  the  chips  are  down  —  about 
CW  rigs  being  simpler  and  less 
expensive  than  phone  rigs  —  and 
about  CW  contacts  being  a  better 
class  of  contact  than  a  phone 
contact. 

Another  targe  group  of  ama- 
teurs figure  all  those  arguments 
are  hogwash  and  that  if  God  had 
intended  us  to  whistle  at  each 
other  he  would  have  built  us  that 
way. 

There  is  much  to  be  said  on 
both  sides,  of  course. 

During  the  old  AM  days  it  was 
a  fact  that  CW  could  get  through 
when  phone  couldn't  make  it, 
either  because  of  weak  signals  or 
QRM.  Sideband  changed  that  a 
lot  and  the  margin  between  the 
two  is  much  narrower  today.  A 
confirmed  CW  man  may  not  yet 
be  aware  of  the  change  to  side- 
band and  may  still  be  using  this 
old  argument. 

How  about  CW  rigs  being  less 
expensive  than  phone  rigs?  Well, 
for  years  that  was  certainly  the 
case.  In  the  early  30'sa  phone  rig 
was  mighty  expensive,  so  most  of 
us  used  CW  —  about  90  percent  as 
a  matter  of  fact.  Today,  if  you  11 
check  the  Heath  catalog,  you'll 
find  that  there  are  sideband  rigs 
available  for  less  than  CW  rigs! 
Fact  •  How  much  is  a  used  Heath 
HW  sideband  transceiver  these 
days?  You  can't  get  on  the  air 
with  anything  much  cheaper  than 
that.  They're  only  $112.50  brand 
new. 

It  used  to  be  that  a  knowledge 
of  CW  was  of  value  to  the  military 
in  case  of  war,  but  now  they  have 
automated  and  seem  to  have  little 
interest  in  code  any  longer.  Other 
than  the  ham  bands,  where  do 
you  hear  much  CW? 

In  Japan  they  did  av\ey  with 
the  code  requirement  and  now 
they  have  more  licensed  amateurs 
than  we  do  in  the  U,S.  The 
number  of  amateurs  here  has  been 


dropping  gradually  for  over  ten 
years  and  amateur  radio  appears 
to  many  as  a  dying  hobby  as  a 
result. 

On  the  credit  side  of  the 
ledger  is  the  fact  that  Morse  Code 
is  awfully  easy  to  learn  these 
days.  Old  timers  who  struggled 
with  code  records  and  WlAW 
would  be  astounded  to  find  out 
how  utterly  simple  it  is  now  to 
learn  the  code  using  the  modern 
teaching  techniques.  Even  that 
lengendary  hump  at  ten  words  per 
minute  has  just  about  been 
eliminated.  Thousands  of  new 
amateurs  have  picked  up  the  code 
in  a  matter  of  a  few  hours  using 
the  latest  cassette  system  which 
73  Ma^ztne  has  made  available. 
This  starts  with  a  one  hour  intro- 
ductory tape,  at  the  end  of  which 
many  people  have  learned  all  the 
fetters,  numbers  and  punctuation 
needed  to  pass  the  Novice  exam. 
Next  they  practice  with  a  one 
hour  code  group  cassette  sent  at 
six  words  per  minute.  This  gives 
them  the  margin  for  error  they 
need  to  copy  code  at  5  wpm 
under  the  stress  of  an  exam  — 
even  under  the  eye  of  an  FCC 
inspector.  The  14  wpm  cassette 
takes  just  a  few  hours  more  to 
master.  As  far  as  we  know  not 
one  single  person  who  has  been 
able  to  copy  these  tapes  has 
managed  to  fail  the  FCC  code 
test. 

One  of  the  petitions  hanging 
fire  with  the  FCC  has  to  do  with 
permitting  Techs  to  use  CW  in  the 
Novice  bands.  While  this  won't 
teach  code  as  fast  as  a  cassette,  it 
certainly  will  help  to  create  more 
of  an  interest  in  CW  for  Techs, 
and  that  seems  beneficial. 

CW  afficionados  maintain  that 
they  have  more  fun  using  CW 
than  phone,  and  there  is  no 
reason  to  doubt  this.  Many  ama- 
teurs have  long  felt  that  interest 
in  CW  might  grow  if  the  FCC 
reduced  its  requirements  to  per- 
haps 5  wpm  for  all  classes  of 
license.  If  the  use  of  CW  were 
promoted  as  a  skill  and  as  enjoy- 
able instead  of  a  fearsome  threat 
kraping  hundreds  of  thousands  of 
people  from  becoming  amateurs, 
the  CW  bands  might  start  to  fill 
up  again. 

Emphasis  on  code  certificates^ 
contests  at  hamfests,  and  plenty 


of  articles  on  the  subject  in  the 
ham  magazines  could  help  take 
the  bad  feelings  about  code  out  of 
the  collective  amateur  mind.  Who 
knows,  when  pride  of  accomplish- 
ment and  fun  are  the  motivating 
forces  behind  code  instead  of  fear 
of  failure  before  the  FCC,  we 
might  enter  a  whole  new  era  in 
amateur  radio. 

The  use  of  fear  and  the  threat 
of  punishment  to  drive  people  on- 
ward has  failed  utterly  all  through 
history.  Better  the  carrot  than  the 
stick,  to  coin  an  aphorism,  and 
CW  zealots  would  do  wet!  to  give 
this  some  serious  thought  before 
CW  disappears  completely.  The 
use  of  CW  has  dwindled  from 
about  90  percent  of  alt  ham  oper- 
ations to  somewhat  less  than  10 
percent,  so  obviously  something 
has  been  done  wrong.  If  changes 
in  the  system  are  not  soon  forth- 
coming we  could  well  see  the  end 
of  the  Morse  Code. 

The  FCC  is  in  the  process  of 
updating  their  technical  exams  for 
ail    ham   licenses   to    bring  them 
into    line    v\/ith    current  amateur 
practice  —  reflecting  amateur  in- 
terest   in    RTTY,    SSTV,    ATV, 
satellite     work,     FIVI,     repeaters, 
synthesizers,    solid    state,    digital 
techniques,  etc*  This  means  that 
perhaps   for    the    first    time    the 
amateur  technical  exams  will  have 
more  of  an  effect  on  the  passing 
or  failing  of  the  license  test  than 
the  code  part  of  the  exam- 
Looking  at  the   FCC  official 
figures  for  the  last  three  reported 
months  for  the   FCC  given  Tech 
exams   we  find  that  of  275  tests 
given  less  than  6  percent  managed 
to  flunk  the  written  part  of  the 
test  —  and  most  amateurs  would 
agree  that  the  Tech  written  test  is 
a  whote  lot  harder  than  copying 
code  at   five   words  per  minute. 
Yet  less  than  65  percent  of  those 
who   tried  for  the  Tech   license 
made   it!   The  code   toppled  one 
third    of    those    who    took    the 
exam. 

The  Extra  Class  applicants  did 
a  bit  better,  with  75  percent  of 
them  passing  the  code  test  and  84 
percent  passing  the  vsritten.  The 
code  is  still,  by  far,  the  deter- 
mining factor  and  not  technical 
knowledge*  Is  this  what  we  really 
want?  Is  this  situation  in  the  best 
interests  of  amateur  radio  and  the 
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growth  of  our  hobby? 

What  do  you  think  about  the 
code?  Should  we  continue  to  re- 
quire the  ability  to  copy  at  1 3  per 
for  the  Genera!  and  20  per  for  the 
Extra?  The  5  vvords  per  minute 
we  require  for  the  Novice  and 
Tech  licenses  meets  the  require- 
ments of  the  JTU,  so  there  is  no 
international  agreement  that  we 
have  to  worry  about.  Should  we 
plan  to  depend  in  the  future  on  a 
technical  exam  as  the  entry  re- 
quirement into  the  hobby  instead 
of  a  skill  —  the  code? 

CB  is  not  what  a  fot  of  amateurs 
think  it  is. .  - 

More  and  more  amateurs, 
attracted  to  CB  by  the  traffic 
information  service  on  channel  10 
(channel  19,  west  of  the 
Mississippi},  are  finding  that  when 
the  skip  is  not  coming  in  the  band 
is  seldom  crowded  and  is  able  to 
provide  quite  enjoyable  contacts. 

Many  readers  of  73,  who  ask 
not  to  be  named  (for  obvious 
reasons),  say  that  they  have  found 
that  modest  amplifiers  are  abso- 
lutely necessary  for  any  kind  of 
reliable  communications  —  with  a 
level  of  about  25  watts  input 
being  normal. 

Even  in  New  York  and  other 
large  cities  there  are  seldom  times 
when  several  are  not  usable  with- 
out interference.  Sure,  there  are 
some  nuts  playing  records  on  one 
or  two  channels  —  the  CB 
counterpart  to  the  mystery  ka- 
-chunkers  on  repeaters  —  but  for 
the  most  part  the  contacts  are  not 
all  that  different  from  those  on 
some  of  the  ham  bands. 

The  amateur  who  spends 
much  time  in  his  car  is  the  one 
who  can  definitely  benefit  from 
CB.  It  is  nice  to  be  warned  a  few 
minutes  before  you  come  to  a 
traffic  tieup  on  an  expressway  so 
you  can  route  around  it.  It's  nice, 
some  drivers  feel,  to  have  a  good 
idea  of  where  the  police  may  have 
set  up  a  speed  trap  —  particufarly 
in  the  day  when  the  legal  speed  is 
55and  the  traffic  is  moving  at  65 
to  70,  At  least  we  don't  have  to 
worry  about  weighing  stations  the 
way  truckers  do.  They  find  CB  a 
blessing  when  it  helps  them  avoid 
a  fine  for  being  overloaded, 

73   would   like  to  hear  from 


amateurs  who  are  using  CB  —  and 
get  more  input  for  the  readers  on 
how  things  are  in  your  area. 

Let's  make  "Ham''  a  term  to  be 
proud  of.  ,  . 

More  and  more  CB  articles  in 
newspapers  and  on  television 
news  reports  are  calling  CBers 
hams.  Either  we  get  busy  and 
fight  back  vigorously  or  we  give 
up  and  let  CBers  get  that  label  by 
default. 

There  are  some  vocal  amateurs 
who  don't  like  the  name  *'ham/' 
It  is  not  dignified-  One  dedicated 
anti-ham  ham  has  virtually  made  a 
career  out  of  grumbling  about  this 
—  in  his  club  bulletin—  rn  letters 
to  Ham  Radio  magazine  ^  etc. 
But  perhaps  there  are  some  rea- 
sons to  hold  on  to  that  appella- 
tion. Perhaps  we  would  be  throw- 
ing away  a  good  PR  lever  if  we 
were  to  abandon  that  term  wtijch 
has  stuck  with  us  from  the 
antiquity  of  spark  days. 

The  term  "ham"  has  a  lot 
more  grab  to  it  than  "amateur 
radio."  Fact.  This  means  that  if 
we  use  it  properly  we  can  get  a  lot 
of  mileage  out  of  it  as  a  way  of 
getting  interest  and  attention. 
"Hams"  is  a  lot  easier  to  say, 
print  and  even  think  about  than 
"amateur  radio  operators."  The 
term  is  well  enough  known  today 
so  even  "radio  hams"  is  redun- 
dant.  You  need  a  little  something 
like  this  to  get  people's  attention. 

VWjere,   oh  where^  is  Dean  Burch 

these  days?.  *  . 

One  of  the  questions  that  in- 
variably  comes  up  at  hamfestand 
club  talks  is  the  CB  proposal  to 
grab  a  lump  of  our  220  MHz 
band. 

As  far  as  I  can  see,  this  is  still 
up  in  the  air,  waiting  on  political 
matters.  Insiders  at  the  FCC  re- 
port that  virtually  no  one  there  is 
in  favor  of  making  any  new  CB 
bands  —  and  certainly  not  out  of 
a  ham  band  —  but  they  realize 
that  the  decision  will  probably  be 
a  political  one  over  which  they 
will  have  little  say. 

Lacking  any  concrete  data  on 
this,  I'd  like  to  speculate. 

From  what  Tve  been  able  to 
find   out,   the  main  pressure  for 


the  proposal  came  from  Dean 
Burch,  erstwhile  FCC  Chairman,  I 
have  no  idea  what  argument  the 
EIA  used  to  win  Mr.  Burch  over 
so  unshakably ,  even  in  the  face  of 
stiff  resistance  from  the  people  in 
the  FCC.  But,  someway,  it 
appears  that  the  EIA  has  won 
unswerving  loyalty  to  the  idea* 

When  Burch  went  from  the 
FCC  to  the  White  House  to  work 
with  Nixon  he  apparently  did  not 
lose  his  power  noticeably  as  far  as 
his  influence  on  the  220  CB  pro- 
posal was  concerned. 

When    Nixon    moved    to    San 

Clemente  we  stopped  hearing 
about  Burch  —  but  now  it  seems 
highly  likely  that  he  is  still  with 
Nixon  and  working  from  Cali- 
fornia. A  recent  report  said  that 
virtually  the  entire  Whie  House 
staff  went  with  Nixon  and  is 
working  out  there,  paid  for  out  of 
Ford's  White  House  maintenance 
fund. 

In  view  of  the  expose  of  the 
deal  between  Nixon  and  Ford 
reported  in  New  York  Magazine 
which  resulted  in  Nixon  stepping 
down  and  then  getting  pardoned 
in  advance  for  anything  and 
everything  and  which  apparently 
even  includes  a  pardon  for 
Haldeman  —  unless  the  article 
scotches  that  —  it  appears  that 
Nixon  will  be  doing  a  good  deal 
of  the  running  of  the  government, 
using  his  same  old  staff.  If  this 
does  work  out  as  reported  it  is 
very  possible  that  Burch  will  be 
able  to  keep  up  the  pressure  on 
behalf  of  the  El  A  and  for  the  220 
CB  plan  to  go  through, 

The  idea  of  Nixon  still  being 
in  the  president  business  as  a 
semi-silent  partner  to  Ford  and 
making  deals  on  behalf  of  foreign 
countries  is  unsettling  and  it  is 
possible  that  Congress  may  be 
able  to  do  something  about  it 
now  that  the  deal  has  been 
exposed.  Apparently  one  of  the 
last  things  that  Ford  wants  is  to 
have  Nixon  start  releasing  any  of 
the  hundreds  of  tapes  made  of  his 
conversations  with  Nixon  —  tapes 
of  at  least  85  separate  occasions 
when  he  met  with  Nixon  at  the 
White  House  and  was  unaware 
that  he  was  being  taped  —  and 
tapes  of  over  a  hundred  candid 
phone  conversations,  also  made 
without     his     knowledge.     It     is 
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hinted  rather  strongly  that  the 
fear  of  these  tapes  being  disclosed 
brought  on  the  deal  which  in* 
eluded  the  pardon  and  the  resul- 
tant power  that  Nixon  stifl  seems 
to  hold. 

Haldeman  figures  in  this  as  the 
one  rnan  who  also  knows  what  is 
on  most  of  the  tapes  and  pro- 
bably the  only  one  with  a  good 
index  to  them.  This  is  why  Ford 
is  expected  to  pardon  Haldeman, 

Well,  we'll  see  -  and  hope  that 
amateur  radio  doesn't  get 
chopped  up  as  a  result  of  these 
sordid  political  messes. 


I ne  vs 
Ham  Radio  Report 

One  of  the  fun  things  about 
writing  the  bi-weekly  Hotline  is 
watching  the  "competition"  and 
seeing  what  scoops  they  get  — 
what  they  miss  —  and  making  sure 
that  Hotline  is  a  lot  better. 

Some  of  the  news  is  difficult 
to  get  and  every  now  and  then  we 
get  beaten  to  a  story,  but  not 
often*  There  is  a  good  deal  of 
satisfaction  to  opening  up  the 
competition  and  going  through 
with  a  blue  pencil  and  marking  all 
of  the  stories  that  appeared  in  the 
previous  issue  of  Hotline,  ,  .and 
this  often  covers  a  substantial  part 
of  the  HR  Report. 

The  Ham  Radio  answer  to  the 
73  Magazine  newspages  *-  the 
Presstop  page  (amazingly  similar 
to  QST's  League  Lines)  —  con- 
denses the  meat  of  the  HR 
Report. 

Of  cour^  Hotline  has  a  great 
advantage  over  HR  Report  in  that 
there  is  vastly  more  space  avail- 
able for  news.  The  average  issue 
of  Hotline  runs  two  to  three  times 
the  number  of  words  of  HRR. 
There  is  much  to  be  said  about 
having  everything  under  one  roof 
as  far  as  efficiency  and  cutting 
costs  are  concerned.  Report  is 
written  by  an  amateur  in  Chicago, 
set  in  type  on  an  ordinary  type- 
writer, sent  to  another  town  to  be 
printed  —  and  back  again  to  be 
mailed.  Hotline  is  written  right  at 
73  Magazine  —  the  type  is  set  by 
73  —  the  artwork  is  prepared 
there  —  the  photographs  —  nega- 
tives are  shot  in  the  73  photo  lab 
—  printing  plates  made  —  Hotline 
is  printed  in  two  colors  —  folded. 


addressed  and  mailed  —  all  at  73. 
Report  has  to  use  one  color  and 
can't  have  photos  and  has  to 
come  out  as  a  typewritten  page 
while  the  Hotline  comes  out  as  a 
small  newspaper,  complete  with 
illustrations,  photos,  and  any 
length  the  news  determines  — 
four,  six  or  even  eight  pages  when 
there  is  a  long  FCC  docket  or  two 
to  be  published  in  detail. 

The  efficiency  of  the  opera- 
tion has  made  it  possible  to  not 
only  put  out  a  more  up  todate 
newsletter,  but  to  do  it  at  sub- 
stantially lower  cost.  Report  costs 
$12  per  year.  Hotline  is  only  $8. 

Open      Letter     to     CQ's 
Publisher 

Your  pu  bffsher's 
message  in  the  October 
fssue  of  CQ  —  your  thin- 
nest issue  since  August 
1955  indicates  that  you  are 
having  serious  problems,  in 
the  event  that  CQ  should 
cease  publication  some 
provision  should  be  made 
to  keep  the  amateurs  who 
have  invested  their  hard 
earned  money  in  subscript 
tions  from  losing  out  com- 
pletely. 

Also,  it  would  be  a 
shame  to  have  some  of  the 
contests  which  CQ  has  run 
for  many  years  disappear  — 
for  instance  the  World 
Wide  DX  Contest, 

I  would  like  to  state 
that  73  Magazine  stands 
ready  to  take  on  the  fulfill* 
men tof circula tio n  fexcep t 
for  free  or  duplicate  subs 
and  things  like  that},  and 
the  continuation  of  some 
of  the  CQ  sponsored  con- 
tests. 

CQ  has  many  times  in 
the  past  performed 
valuable  sen/ices  for  ama- 
teur radio  and  f  am  sure 
that  many  amateurs  will 
join  me  in  expressing 
genuine  regret  should  it  be 
necessary  to  cease  publica- 
tion. My  collection  of  the 
vintage  years  of  CQ  stands 
proudly  on  my  bookshelf. 

Vifyyne  Green  —  Publisher  73 


Ham  Help 


This  column  is  for  those  need- 
ing help  in  obtaining  their  ama- 
teur radio  license. 

If  you  need  help,  let  73  know 

—  don't  be  bashful  —  the  readers 
are  solid  gold  and  are  anxious  to 
help  you.  If  you  would  like  to 
help,  let  73  know  about  that  plus 
your  area  of  expertise,  if  any,  so 
we  can  list  you  for  either  general 
help  or  as  a  technical  advisor. 

The  following  need  some  help 

—  can  you  spare  some  time?  Clubs 
in  particufar  take  note. 

Ted  Rappaport 
517  East  Main  Street 
Cambridge  City   IN   47327 
Ph.  476-2923 

Larry  G,  Griff  is 

SP/5      E  5 

Department  of  The  Army 

Hdqts,  U.S.  Support  Activity  Iran 

APO  New  York   09205 

Robert  M.  Gallery 
4058  Battery  lane 
Apt.  114 

Bethesda  MD  20014 
Ph.301-652-5332 

Lennie  Fekula 

Rd  1 

Hickery  PA   1 5340 

Ph.412-356-7316 

Ernest  F.  Rubino  WA6RPP 
1925  Otay  Lakes  Rd  Sp 
Chula  Vista   CA  92010 

Jerome  F.  Cop  Ian 

4433  Troo  St. 

Kansas  City  MO  64110 

The  RAM  asse.  ARC 
c/o  Monte  Tremont 
3  East  Princeton  Avenue 
Pleasant vi lie  NJ  08232 
Ph.  609-646-2200 
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PRICE  —  $2  per  25  wqrds  for  non-com- 
mercial ads;  $10  per  25  wyrds  for  bus- 
iness ventures.  No  display  ads  or  agency 
distount.  Include  your  check  with  order. 
Deadline  for  ads  is  the  1st  of  the  month 
two  months  prior  to  publication.  For 
example;  January  1st  is  the  deadline  for 
the  March  issue  which  will  be  mailed  on 
die  10th  of  February, 
Type  copy.  Phrase  and  punctuate  exactly 
as  you  wish  it  to  appear.  No  all-capital 
ads. 

We  will  be  the  judge  of  suitability  of  ads. 
Our  responsibility  for  errors  extends  only 
to  printing  a  correct  ad  In  a  lat<;r  issue. 
For  $1  extra  we  can  maintain  a  reply  box 
for  you. 

We  cannot  check  into  each  advertiser,  so 
Caveat  Emptor .  .  . 

SELL;  ROBOT  SSTV  Models  80 
Camera  and  70  Monitor.  Original 
cartons  and  instruction  books. 
Excellent  condition,  $500.00. 
Gordon  Buckner  W0VZK,  Box 
721,  Marshall  MO  65340. 

JIG  SAW  PUZZLES  wanted.  If 
you  have  any  old  wooden  jig  saw 
puzzles   in   your  attic    —  or  run 

across  them  at  an  auction  (they 
go  for  25(i  usually),  please  keep  in 
mind  that  Wayne  Green  collects 
them  and  might  even  pay  a  buck  a 
peice  for  them,  c/o  73  Magazine, 
Peterborough  NH  03458.  Wood, 
not  cardboard  and  complete. 

CALL  LETTER  LICENSE 
PLATES—  still  being  collected  by 
73  Magazine  for  possible  cover 
use.    Please  send   in   an   old  call 

letter  plate  —  most  treasured  are 
out-of-district  plates  such  as 
W2NSD/NH,  etc.  Got  any  real 
oldies?  73  Magazine,  Peter- 
borough NH  03458, 

TV-3B/U  NAVY  portable  tube 
tester,  good  working  condition. 
$25-  WA1TEJ,  100  Granite 
Street,    Londonderry    NH  03053. 

AN/FRR-23  (AN/SRR-13) 
general  coverage  modular  receiver 
with  book,  excellent  condition. 
$100.  WA1TEJ,  100  Granite 
Street,    Londonderry    NH   03053. 

RCA  SENrOR  VOLTOHMYST  - 

professional  grade  VTVM,  new, 
never  used,  $50,  WA1TEJ,  100 
Granite  Street,  Londonderry  NH 
03053. 


INSTRUCTION  MANUALS  thou- 
sands available  for  test  equip- 
ment, military  electronics.  Send 
$1.00  (refundable  first  order)  for 
listing.  Service  of  Tucker  Elec- 
tronics, Box  1050,  Garland  TX 
75040, 

TWO  PLASTIC  HOLDERS  frame 
and  display  40  QSL's  for  $1.00, 
or  7  holders  enhance  140  cards 
for  $3.00  "  from  your  dealer,  or 
prepaid  direct:  TEPABCO,  Box 
198M,  Gallatin  TN  37066. 

YOUR  SWAP-NSELL  ads  run 
free  in  TRAD  10,  a  public  service 
publication  of  Wichita  Amateur 
Radio  Society,  Box  4391  Wichita 
Falls  TX  76308. 

FROM  UNIVERSITY-Sound  4  C 

15  W  Woffers  in  unopened  car- 
tons. Retail  $169  each.  Will  sell  at 
$1 00,00  ea.  Write  Cassette  Head- 
quarters, P,0*  Box  431,  Jaffrey, 
N.H. 

CLEANING  OUT:  parts, 
antennas,  equipment,  accessories, 
magazines.  Bargains.  No  junk. 
Write  SASE,  Dave  Schearer, 
K3SWL,  826  North  Fifth,  Read- 
ing PA  19601. 

NEARSIGHTED?  Improve  your 
sight,  whether  nearsighted  or  far- 
sighted,  with  tested  exercises, 
sound  theory.  Hardbound.  Ham 
discount  $7,00  ppd.  M.  Windolph, 
3140  Meramec,  St.  Louis  MO 
63118, 

PERSONAL  ATTENTION  plus 
the  best  cash  deal  anywhere  is 
what  you  receive  at  QUEEN 
CITY  ELECTRONICS  in  the 
heart  of  the  Midwest.  Queen  City 
carries  all  major  brands  including 
Drake,  Tempo,  Kenwood,  Yaesu, 
Swan,  Regency,  CI  egg,  Standard, 
Icom,  Genave.  .  , write  or  phone 
us  for  your  equipment  needs. 
Queen  City  Electronics,  Inc., 
7404  Hamilton  Avenue,  Cin- 
cinnati, Ohio  45231.  {513) 
931-1S77, 

FOR  SALE:  Like  new  Swan  500 
CX  with  ac  TR-4  with  ac  and 
Regency  HR-2S.  Make  offer  — 
must  selL  WB4SUY  615 
72S-4613,  P.O.  Box  402,  Man- 
chester TN   37355,    Ron    Reeves. 


AMSAT/OSCAR  6-7  SLIDES  set 

of  5,  $1 ,25  lift-off  and  equipment 
proceeds  AMSAT.  K6PGX,  P.O. 
Box  463,  Pasadena  CA  91 102. 

FREE:  12  Extra  crystals  of  your 
choice  with  the  purchase  of  a  new 
Regency  HR-2B  at  $229.  Send 
cashier's  check  or  money  order 
for  same-day  shipment.  For 
equally  good  deals  on  Collins, 
Drake,  Yaesu,  Kenwood,  Swan, 
Atlas,  Standard,  Clegg,  Icom, 
Hallicrafters,  Tempo,  Ten-Tec, 
Venus,  Alpha,  Hy-Gain,  Cush* 
Craft,  Mosley  and  Hustler,  write 
to  Hoosier  Electronics,  your  ham 
headquarters  in  the  heart  of  the 
Midwest.  Become  one  of  our 
many  happy  and  satisfied  custo- 
mers. Write  or  call  today  for  our 
low  quote  and  try  our  individual, 
personal  service,  Hoosier  Elec- 
tronics, R.R.  25,  Box  403,  Terre 
Haute  IN  47802.  (81  2)  894-2397. 

2  METER  FM,  MOBILE 
"CARTOP"    ANTENNAS    -    1/4 

Wave  and  1/2  Wave  models. 
Unique,  secure,  instant  mount. 
No  magnets;  no  drilling  holes. 
Omnidirectional  —  unlike  trunk 
lid  mounts.  Tuneable  1:1  SWR. 
Money -back  guarantee.  1/4  Wave 
Model  $16.95*;  1/2  Wave 
$18.50*.  *Add  $1,00  shipping 
and  handling.  (Conn,  residents  — 
Sales  tax).  MARSH  DEVICES, 
P,0,  Box  154,  Old  Greenwich  CT 
06870.  Literature  available. 

FROM  UNIVERSITY-Sound  4  C 

IS  W  Woffers  in  unopened 
cartons.  Retail  $169  each.  Will 
sell  at  $1.00  each.  Write  Cassette 
Headquarters,      P.O.      Box     431, 

Jaffrey,  N.H, 

FOR  SALE  -  Drake  L-4B  linear 
amplifier.  Still  in  packing  cartons. 
Asking  $61  0.00,  Joseph  J.  Schoff- 
hauser,  78  Geer  Avenue,  Norwich 
CT  06360. 

EQUIPMENT  FOR  SALE:  DX  60 
with  HG-10  VFO,  $50;  HX-20 
with  AC^supply,  $50;  SX-1  1 1 , 
$50;  ARC-5  rcvr,  80m,  with  AC- 
supply,  $15;  ARC-5  xmtr,  40M, 
$10;  Redline  keyer,  similar  to 
TO-5,  $20;  SR-160  with  AC  St 
mobile  supplies,  $150.  Larry 
Osolkowski,  WB2HFU,  87  Park 
Avenue,  Hamburg  NY  14075. 
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WANTED:  Hallicrafters  SX-88  for 
parts,  any  condition  considered. 
K&MNA,  4805  Sullivan,  Wichita 
KS  67204. 


FOR  SALE:  SB-301    3  filters,  a 

10  mtr  crystals,  SB-600  speai<er, 
cal.  and  6  and  2  meter  converters 
with  manual  $250.00.  Call  Jim 
W1VYB  (617)  922-3850. 

ANTIQUE  RADIO  BUFFS.  Do 
you  need  a  schematic  for  your 
radio?  For  information  send 
SASE  showing  make  and  model 
number.  Joseph  C.  Crockett 
K3KUL,  762  S.  Gulph  Road, 
King  of  Prussia  PA  19406. 

1101 A  RAM:  $2.25;  1103  RAIVI: 
$3.00    2513,    2516:    Char.    Gen: 
$12.75      ELECTRONIC     DIS- 
COUNT   SALES,    138    N.    81st 
Street,  Mesa  AZ  85207. 

NOW  PAYING  $200aOO  and  up 
for  ARC-94/6  18T 
ARC-1  02/61 8T-  $1 200.00  and  up 
for  ARC-51BX.  $1500  and  up  for 
490T-1  antenna  couplers.  We  also 
need  these  control  boxes  — 
C-62  87/ARC-51  BX 
C-6476/ARC-51BX  C-714E-2.  We 
at  so  need  R-1051  receivers 
RT-662/Grc-106  transceivers.  We 
buy  all  late  aircraft  and  ground 
radio  equipment.  Also  pack 
radios.  We  are  buyers  not  talkers. 
Bring  your  equipment  in,  you  are 
paid  on  the  spot.  Ship  it  in,  you 
are  paid  within  24  hours.  We  pay 


ail  shipping  charges.  If  you  want 
the  best  price  for  your  equip- 
ment, call  us.  Call  collect  if  you 
have  and  want  to  sell  or  trade.  We 
also  selL  What  do  you  need?  D&R 
Electronics,  R.D.  1  Box  56, 
Milton  PA  17847.  Phone  (717) 
742-4604.    9:00    AM-9:00    PM, 

TECH  MANUALS  for  govt,  sur- 
plus gear  —  $6*50  each:  R- 
390/URR,  R-220/URR,  URM- 
25D,  CV-591A/URR, 
CV-278/GR,  TRM'1,  TS-382D/U, 
TS  497B/URR,  TT-63A/FGC, 
URM-32.  W3IHD,  7218  Roanne 
Drive,  Washington  DC  20021. 

MERRY  XMAS  and  Happy  New 
Year  from  W0CVU.  First  amateur 
in  the  world  awarded  the  RSGB 
EMPIRE  AWARD  on  two  way 
SSB  in  196Z  Chas.  W,  Boegel,  Jr., 
1  500  Center  Point  Rd.  NE,  Cedar 
Rapids  lA  52402. 

HOW  INTELLIGENT  ARE  YOU? 
Test  reveals  IQ  in  hour.  Self- 
scoring,  very  accurate!  Money 
back     guarantee!      Send     $2.00 

Chuck  WA6NPP,  Box  186-C, 
Monterey  Park  CA  91754. 

MOBILE  IGNITION  shielding 
gives  more  range,  no  noise.  Every- 
thing from  economical  suppres- 
sion kits  to  custom  shielding, 
literature  Estes  Engineering, 
543-A  West  184  Street,  Gardena 
CA  90248, 


EQUIPMENT  CLOSEOUT 

The  following  equipment  has  been  purchased  by  73  Magazine  for 
test  or  has  been  received  in  lieu  of  payment  for  ads.  Most  gear  is 
either  brand  new  in  the  original  cartons  or  else  like  new  after  a  few 
days  of  testing  in  the  73  labs. 
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M1TS908M  Calculator  w/p.s./case  (4143)  new,  .  ,  .  .  . 

Heath  IC-2009  calculator-brand  new  ($92)  _  .  .  _  _ 

Signal  One  CX7-A— tested— perfect— like  new— fantastic 

Concord  video  monitor  VM-1 2— tested  fS400)   , 

Regency  450  MHz  scanner  —  ($200)  like  new  . , 

Varitronk;s  PA-50  2m  amp  (Si  10)  brand  new  lOw  in  50  Wou 

RP  tone  burst  gen- 5  freq— TB-B  exe  (S37.50) 

Regency  HR'6  ($240)  six  meter  lOw  xcvr  12ch 

Regency  ACT-R8H/L  Scr  ($160)  VHF/UHF  Sch  scr  receiver 

Standard  SR-Ca26M  (4398)  lOw  12ch  2m  xcvr  used 

Regency  HR-2MS  (S319)  2m  15w  xcvr  with  Sch  scanner  .  , 

SBE  SB  450TRC  ($180)  450  MH2  transverter    

Regency  Pocket  scanner  4  channel  ACT-P4H  (SI  20) 
Cobra  220  MHz  Transceiver  1  Ow  1  2ch  (S300) 
Standard  14U  2m  22ch  super  fantastic  VOX  ($510)  demo 
Pacificom  2m  HT-brand  new— ($250) .,,..., 
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.$  79 

.$1989 

,$  199 

,$  139 

t$  89 

,$  25 

S  189 

,$  129 

.$  265 

.$  259 

,$  139 

,$  89 

.$  255 

,S  429 

.$  169 


HOT  SPRINGS^  ARK.   DEC.  7 

The  Annual  Banquet  of  the 
Arkansas  DX  Association  will  be 
held  on  Saturday,  December  7, 
1974,  in  Hot  Springs,  Arkansas. 
The  featured  speakers  will  be  Jim 
Rafferty  WA9UCE/6  who  will 
give  a  slide,  movie  and  tape  pre- 
sentation of  the  KP6KR  Kingman 
Reef  DXpedition;  and  San  Hutson 
K5QHS  who  will  give  a  slide 
presentation  of  his  recent 
Martinique,  Guadeloupe  and 
Dominica  DXpedition,  Registra- 
tion and  reservations  will  be 
handled  by  W5QKR,  RFD  2,  Box 
254,  Hot  Springs,  Arkansas  71901 
and  further  details  may  be  ob- 
tained from  him. 

PASSAIC  NJ 
DEC  23 -JAN  1 

The  Knight  Raiders  VHF  Club 
K2DEL  will  sponsor  a  VHF 
Activity  Week  December  23, 
1974  thru  January  1,  1975-  Con- 
tacts may  be  made  on  any  band 
above  50  MHz.  Participants  who 
work  the  club  station  and  5  club 
members  will  receive  a  Knight 
Raiders  Award  certificate.  Those 
who  work  at  least  10  of  the  16 
municipalities  in  Passaic  County 
will  receive  a  Passaic  County 
Award  certificate.  Stations  within 
Passaic  County  are  eligible  for 
both  awards.  A  one  dollar  fee 
must  be  sent  for  each  certificate 
for  the  cost  of  handling  and 
postage.  Send  feels)  and  logs  to: 
Knight  Raiders  VHF  Club,  P.O. 
Box  1054,  Passaic,  New  Jersey 
07055. 

OAK  PARK,  MICH  JAN,  12 

Oak  Park  Amateur  Radio 
Club's  sixth  annual  swap  and  shop 
at  the  Frost  Junior  High  School 
Cafetorium,  23261  Scotia,  Oak 
Park,  Michigan. 


All  Prices  fob:  UPS  collect. 
73  Magazine  -  Peterborough  NH  03458 
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Continued  from  page  118 

as  it  is  now  constituted.  There  are 
143  member  countries  of  the 
Union,  around  90  of  which 
regularly  attend  conferences. 
Each  nation  has  an  equal  vote. 
Many  of  them  are  years  away 
from  having  the  kind  of  sophisti- 
cated communications  as  our- 
selves, yet  frequencies  are  re- 
served for  the  day  when  they 
might  have  them.  Conversely, 
countries  with  great  demands  for 
frequencies  for  Amateurs,  such  as 
ourselves  and  a  few  others 
throughout  the  world,  find  mini- 
mal support  if  any  at  all  from 
countries  which  have  never 
fostered  Amateur  Radio  and  have 
little  interest  in  voting  additional 
allocations. 

A  concrete  example  of  this 
kind  of  situation  occurred  during 
the  recent  Maritime  Conference 
when  a  United  States'  position  on 
coastal  maritime  stations  was 
supported  by  only  six  other  votgs, , 
Unless  there  are  other  diplomatic 
considerations  of  overriding  inrv 
portance,  f  would  favor  the 
United  States  exploring  the  possi- 
bility of  negotiating  more  desired 
resolutions  to  our  problems  with 
other  nations  having  common 
interests  in  a  roughly  parallel  state 
of  development,  rather  than 
attempt  to  deal  with  the  entire 
membership  of  the  I.T.U. 

However,  we  proceed  and 
whatever  the  results,  Amateurs  of 
the  future  will  look  back  with 
some  judgement  as  to  what  was 
done  on  their  behalf.  The  QCWA 
can  be  an  influential  force  in  this 
planning  stage  for  the  future  of 
Amateur  Radio.  Recognizing  the 
present  transitional  phases  of 
communications,  there  was  never 
a  better  opportunity  to  improve 
your  allocation  status,  especially 
in  the  high  frequency  portion  of 
the  spectrum,  I  don't  mean  it  will 
be  easy  nor  pre-ordained.  But  if  it 
is  to  ever  happen,  the  1979  Con- 
ference  is  the  arena  for  the 
decision. 

Your  Amateur  Satellite  pro- 
gram is  well  on  its  way.  OSCAR  7 
is  due  to  be  launched  any  day 
now,  if  it  hasn't  already 
happened.  I  envisage  the  day 
when  Amateurs  will  have  a  global 


satellite  system  utilizing  near 
geostationary  orbits  for  their 
satellites.  The  areas  of  innovation 
have  probably  passed  from  the 
terrestrial  sphere  to  the  spacial 
arena,  but  that  should  be  no 
insurmountable  barrier  to  Ama- 
teurs' contributions  to  future 
technical  developments.  Circum- 
stances may  well  inhibit  in- 
dividual inventions  in  sucfi  a  com- 
plicated field.  But  in  a  profes- 
sional capacity  with  the  back- 
ground of  Amateur  Radio,  inno- 
vation  can  be  enhanced  and  I 
believe  that  Amateurs  will  con- 
tinue to  make  a  large  contribution 
in  the  technical  f  ield. 

By  now  you  should  know  that 
I  believe  in  Amateur  Radio.  I 
believe  it  is  a  valuable  aspect  of 
our  life.  And  I  shall  do  everything 
in  my  power  to  assist  in  jts 
continued  well-being,  looking 
toward  its  further  contributions 
to  our  national  telecommunica- 
tion requirements.  I  wish  you  all 
the  best  of  success, 

HAMS  AID  HONDURAS 

Continued  from  page  3. 

supplies  relayed  by  Honduras- 
based  amateurs. 

Most  of  the  United  States' 
amateurs  were  members  of  the 
American  Radio  Emergency 
Corps  and  other  service 
organizations  that  operate  long- 
established  emergency  communi- 
cation networks  and  train  regu- 
larly in  preparation  for  emer- 
gencies such  as  that  in  Honduras. 

Much  of  the  emergency  ama- 
teur radi-o  activity  was  centered  in 
the  Miami  area.  The  week  after 
Fifi  struck,  a  team  of  bilingual 
amateurs  from  Miami's  Sociedad 
Internationale  de  Radio  Aficion- 
ados flew  to  Honduras  to  assist 
operations  there- 

Eighty-five  percent  of  the 
communication  in  Honduras  is 
now  handled  by  amateur  radio, 
and  the  activity  is  expected  to 
continue  until  normal  communi- 
cations are  fully  restored- 

Among  amateurs  involved  in 
the  relief  operations  were  Omar 
Parades,  HR10P,  and  Jonathan  R. 
Toeldo,  HR1RT,  Tegucigalpa, 
Honduras;  Frank  V.  Savat, 
WA5YOI,  Shreveport,  La.;  John 
W-  Christy,  W0UKD,  Minneapolis, 


Minn.;  Charles  A.  Giannetta, 
WA3RSQ,  Bethlehem,  Pa.;  Rafael 
Estevez,  WA4ZZG,  Hialeah,  Fla,; 
J.  H.  Goodwind,  VE3DPQ,  a 
Canadian  living  in  M?ami;  and 
Jose  A.  Pignatta,  LU2BZ,  Parana, 
Argentina. 

50  MHz  BAND 

Continued  from  page  9. 

Herb  Brier,  long  time  amateur 
radio  columnist  for  assorted 
magazines  has  been  on  jhe  shelves 
for  some  time  novy.  After  careful 
consideration  I  would  have  to  say 
that  it  doesn't  come  off  too  well. 
Much  of  the  material  is  a  rehash 
of  early  ARRL  VHP  Handbooks 
which  are  a  much  better  buy  at 
$2,50  than  this  book  is  at  $5.95- 
Earfy  VHP  history  is  covered  a  la 
W1HDQ  but  not  a$  well,  A  re- 
peater primer  is  included  for  any- 
one interested  in  the  very  basics- 
About  the  only  mention  of  six 
meter  equipment  is  a  cumbersome 
converter  and  an  enormous  500  W 
amplifier  for  50—450  complete 
with  plug«in  coils.  The  construc- 
tion illustrated  is  for  the  most 
part  (and  for  the  lack  of  a  better 
word)  "amateurish".  No  PC  lay- 
outs are  provided  for  items  as 
complicated  as  a  2  M  FM  trans- 
ceiver. Anyone  who  has  ever  tried 
to  build  VHP  solid  state  equip- 
ment knows  that  the  diagram  is 
just  the  starting  point.  Getting  it 
to  work  requires  a  great  deal  more 
effort  and  a  fixed  layout  helps 
greatly  to  tie  down  the  variables. 
Another  feature  is  a  50  W  tube 
type  2  M  CW  rig.  The  book  is  not 
up  to  the  standards  we  have  come 
to  expect  from  the  authors.  In  my 
opinion  you  would  be  better  off 
to  invest  in  an  ARRL  or  RSGB 
VHP  Handbook  or  a  year's  sub- 
scription to  VHP  Communica- 
tions, 

. . .  WA0ABI 
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DIGITAL 
CONTROL 
OF  REPEATERS 


DIGITAL  CONTROL 
OF  REPEATERS 
soft  bound  $5  hardbound  $7 
Here's   a   book   for  the 

FMer  who  wants  to  design 
and  build  a  digital  repeater 
control  system.  Contains 
sections  on  repeaters,  basic 
logic  functions,  logic  cir- 
cuit design,  control  sys- 
tems^ support  circuits, 
mobile  installations^ 
touch-tone,  plus  a  special 
section  on  a  '*mini" 
repeater  control  system- 


INTRODUCTION  TO 

RTTY 

$1 

In  this  book  the  world 
of  radio-teletype  is  ex- 
plained in  an  easily  under- 
stood manner  for  the 
beginner. 

The  last  part  of  this  book 
contains  a  bibliography  of 
everything  published  about 
RTTY  since  1952, 
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RTTY  HANDBOOK 

$6 

A  comprehensive  book 
covering  all  areas  of  radio 
teletype,  from  getting 
started  with  the  basic  prin- 
ciples, what  equipment  to 
procure  and  how  to  make 
it    work. 


4  STUDY  GUIDES 

NOVICE  GENERAL  ADVANCED 

EXTRA 

FCC  exams  got  you  scared?  Frustrated  by 
theory  funda mentals?  There's  no  need  to 
worry.  73*s  four  License  Study  Guides  will 
help  you  breeze  through  any  of  the  four 
touch  exams!  They  are  the  ONLY  guides 
which  cover  ALL  the  material  you  wiU  have 
to  know.  Many  amateurs  find  that  one  quick 
reading  through  our  guides  is  enough  to  get 
them  through  with  no  sw^eat. 


FM  REPEATER 
CIRCUITS  MANUAL 

hardbound  $7 
so  ft  bound  $5 

almost  every 
circuit  that 
might  be  needed  for  use 
with  a  repeater.  All  circuits 
explained  in  detail.  AH 
aspects  covered,  from  the 
operator    to    the    antenna 


DIODE  CIRCUITS 
HANDBOOK 

$1 

115  diode  circuits  in- 
eluding  power  supply 
application,  regulators,  ac 
meter  applications,  receiver 
detectors  for  AM-FM-SSB, 
noise  Hmiters,  squeich, 
AGC,  varicap  tuning,  audio 
clippers 

73   USEFUL       i 
TRANSiSTOR    CIRCUI^S^ 


Contains 
conceivable 


n 


73  USEFUL 
TRANSISTOR  CIRCUITS 

$1 

Useful  transistor  cir- 
cuits for  audio,  receivers, 
transmitters  and  test  equip- 
ment. 47  chapters  with  cir- 
cuit diagrams  for  each^ 
complete  with  component 
values,  etc. 


VHF  PROJECTS  FOR 
AMATEUR  AND 
EXPERIMENTER 

A  must  for  the  VHF 
op.  Opening  chapters  on 
operating  practices  and 
getting  started  in  VHF, 
both  AM  and  FM,  followed 
by  58  chapters  on  building 
useful  test  equipment, 
modifying  existing  and  sur- 
plus   gear. 


by  ¥Kiy 


SOLID  STATE 
PROJECTS 

$4 

Mote  than  60  projects 
of  interest  to  anyone  in 
electronics.  The  devices 
range  from  a  simple  transis- 
tor tester  to  a  ham  TV 
receiver.  This  collection 
will  help  you  become  more 
intimately  acquainted  with 
zeners.  ICs  and  varactors, 
etc. 


TRANSISTOR  PROJECTS 

$3 

Crammed  full  of  home 
construction  projects,  from 
receivers  to  transmitters 
and  all  in  between.  Chap- 
ters include  such  articles  as 
zener  diodes,  how  they 
work,  how  to  use,  test  and 
buy  them;  integrated  cir- 
cuits: how  to  design  tran- 
sistor amplifiers;  and  many 
more, 
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TRANSISTOR 

PROJECTS 

for  the 

AMATEUR 
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VHF  ANTENNA 
HANDBOOK 

$3 

Would  you  believe  that 
the  secret  to  success  in 
VHF/UHF  is  in  the 
antenna  system?  This  is  no 
earth  shaking  discovery, 
but  it*s  true.  A  complete, 
detailed  book  with  descrip- 
tions, dimensions,  tuning 
data,  diagrams  and  photos. 


SLOW  SCAN 
TELEVISION  HANDBOOK 

hardbound  $7 
soft  bound  $5 

This  excellent  book 
tells  all  about  it,  from  its 
history  and  basics  to  the 
present  state  -  of-the-art 
techniques.  Contains  chap- 
ters on  circuits,  monitors, 
cameras,  color  SSTV,  test 
equipm^ent  and  much 
more. 


O  ™ 


o  ^  ^ 


COAX  HANDBOOK 

$3 

All  about  coaxial 
cables^  connectors  and 
applications.  It*s  all  here  — 
pictures,  part  numbers  and 
specifications  for  all  types. 
Includes  lengths  for 
different  types  for  quarter, 
half  and  full  wave  feed- 
lines. 


DX  HANDBOOK 
with  MAP 

$3 

How  to  work 
DX,  how  to  get 
QSLs,  country  lists, 
award  lists,  QSL 
bureaus,  maps  of 
the  world,  great 
circle  maps  centered 
on  major  U.S.  cities- 
Wall  size  DX  map  of 
the    world  included. 


HANDaOOIC 
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FASCINATING 
WORLD  OF 
RADIO 
COMMUNICATIONS 

$4 

All  about  broad- 
cast band  DXing, 
tuning  the  tropical 
DX  bands,  DXing 
radio  amateurs,  an- 
tennas for  short- 
wave, radio  licenses, 
pioneers  in  electri- 
city and  radio,  com- 
mercial broadcast 
stations.  WWV,  etc. 

TVI 

$1 .50 

Discusses  all 
types  of  inter- 
ference problems  in 
great  detail  with  re- 
commended steps  to 
cure  these  problems. 
Good  for  both  the 
amateur  and  citizens 
band  operator*  Try 
this  cure  and  suffer 
no  longer. 


ip 
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'    73  CERTIFICATES 
WAAS 

Worked      Almost 
States    —     Proof    of 
having    worked    49   o 
50  states. 

$1 

AU 

your 

f   the 

RTTY-DXDC  $1 

All  operating  award  for 
those  who  have  submitted 
proof  of  2- way  teletype 
communications     with     10 

countries. 


ALL  MODE  DXDC  $1 

An  award  for  2-way 
communications  with  10 
countries  using 
CW-SSB'RTT  Y-SSTV 
modes. 


DXDC  $1 

Available  for  those  who 
present  proof  of  contact 
(copy  of  log)  with  10 
different  countries. 


CUSTOMIZED  DX 

BEARING  CHART 

$4 

An  amateur  who  works 
for  a  big  computer  com- 
pany has  a  program  which 
permits  him  to  plug  in 
your  location  and  have  it 
print  out  the  bearings  of  all 
the  countries  of  the  world 
from  voux  shack. 


WORLD  DX  MAP 

$2 

This  is  the  same  wall- 
sized  DX  map  that  is  in- 
cluded with  the  DX  Hand- 
book except  it  comes  to 
you  rolled  up  instead  of 
folded*  This  is  so  you  can 
put  it  on  the  w^ail  or  have  it 
framed. 


SSTV-DXCC  SI 

For  2-way  Slow  Scan 
Television  communications 
with  10  countries. 


LAPEL  BADGES 

$1 

Name  and  call  identifies 
you  at  club  meetings,  han> 
fests,  busted  pot  parties. 
Hand  engraved  by  skilled 
New  Hampshire  craftsman 
with  loving  care. 
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73  BINDERS 

$5 

These  binders  are  a  gor- 
geous red  and  come  with 
the  nicest  set  of  year 
stickers  you've  ever  seen« 
The  perfect  thing  for  stor- 
ing your  issues  of  73  so 
that  they  won't  get  lost  or 
spot  on,  or  into  the  hands 
of  the  Jr.  Op.  Dress  up 
your  shack  with  these 
binders. 


CALL  LETTER 
DESK  PLATE 

$2 

How  about  dressing  up 
your  operating  table  with  a 
desk  plate  showing  your 
first  name  and  call?  These 
embossed  desk  plates  are 
nice  — and  inexpensive.  No 
zero  available,  sorry.  There 
is  room  for  twenty  letters 
and  spaces  total. 


U.S.  MAPS 

$1 

These  wall  sized  maps 
show  the  states  and  call 
area.  They  are  specially  de- 
.signed  for  coloring  to  show 
your  progress  toward  the 
Worked  All  States  award  of 
ARRL.  They  come  in 
groups  of  four- 
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STARTLING  LEARNING  BREAKTHROUG 


You'TI  be  astounded  at  how 
really  simple  the  theory  is 
when  you  hear  it  explained  on 
these  tapes.  Nine  year  old 
children  have  used  our  cassette 
course  to  breeze  through  their 
novice  exam  I  Three  tapes  of 
theory  and  one  of  questions 
and  answers  from  the  latest 
novice  exarns  give  you  the 
edge  you  need  to  do  likewise. 

Most  cassettes  these  days  self 
for  $6  and  up.  But  73  is 
Interested  in  helping  get  more 
amateurs,  not  being  rn  the 
tape  business-  So  we're  giving 
you  the  complete  set  of  four 
tapes  for  the  incredibly  low 
price  of  ONLY  $13.95,  And 
they'll  play  on  any  cassette 
player  on  the  market! 


ffv. 


NOVICE  THEORY  TAPES 


wir~i 


SET  OF  4  TAPES 
ONLY  $13.95 


ORDER  TODAY ! 


Scientists  have  proven  that 
you  learn  faster  by  listening 
than  by  reading  because  you 
can  play  a  cassette  tape  over 
and  over  in  your  spare  time  — 
even  while  you're  drivingf  You 
get  more  and  more  info  each 
time  you  hear  it- 

You  can't  progress  without 
solid  fundamentals.  These  four 
hour-long  tapes  give  you  all 
the  basics  youij  need  to  pass 
the  Novice  exam  easfty.  These 
days,  the  exam  changes  so  fast 
that  you  can't  memorize  for  it 
any  more.  Besides,  this  way 
you'll  have  an  understanding 
of  the  basics  which  will  be 
invaluable  to  you  for  the  rest 
of  your  life!  Can  you  afford  to 
take  your  Novice  exam  with- 
out first  Mstening  to  your 
tapes? 
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CLUBS*CLUBS*CLUBS 

trade 

We  Will  swap  you  a  year's  FREE  subscription  to  73  HOTL/NE  for  a  yearns 
subscription  to  your  club's  bulletin.  How  can  you  lose  ?  Just  complete 
the  form  belo  w  and  return. .  . 


Name 


Call    . 


Address 


State 
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H 


Article 


AC  LINE 


Line  monitor 


39  Jan 


ALLDCATtDNS 


US  allocations 
New  allocations 
C6  channels 


3  Jan 

13  July 
81  July 


AMPLIFIERS- RF 


Audio  preamplifier 

125  Jan 

RF  preamplifier 

78  June 

RF  preamplifier 

79  June 

4^1000  A  linear 

17  July 

Grounded  cathode  tinears 

67  Aug 

Optimum  loading 

114  Oct 

ANTENNAS -VHF 

TR-22  antennas  105  Jan 

Newtronics  CGT  144  43  May 

Lung  squared  quad  27  June 

Impedance  matching  37  June 

Quad  antenna  feed  line  52  Sept 

Removable  mobile  ants  55  Oct 

2m  vA^terpipeants  69  Oct 

2m  mobile  ant  77  Oct 

ANTENNAS- UHF 

Testing  the  432'er  77  Feb 

ANTENNAS- LOWB AND 


SI  000.00  antenna 

20m  loop 

15  and  20  m  vertical 
Poor  man's  quad 
Ant  load  indicator 
Impedance  matching 
Antenna  coupler 

Ground  system  for  160 
Newbaluns 
Double  zepp 
Cotlinear  array 


134 


77  Jan 

89  Jan 

37  Feb 

17  June 

33  June 
37  June 
45  June 
51  June 
59  June 
61  June 
61  June 


8i-square  antenna 
Six  shooter  array 
Muitiband  ground  plane 
Mod  quad 
Phased  array 
Antenna  tuner 
3  wire  dipole 
Apartment  antenna 
Dipole  tuning 
Wind  proof  20m  beam 
Double  stub  matching 
Attic  antenna 
Rhombics 

ATV 

Video  tape  recorders 

Pixeverter 

Balun 

Sync  gen  for  CCTV 

AUDIO 

Audio  osc 

Phase  splitter 

Audio  tiller 

Audio  bandpass  filter 

Audio  preamplifier 

Audio  signai  gen 

Freq  divider 

Hi-imp  preamp 

HJ-imp  preamp 

Compressor 

100  MW  modulator 

Audio  amp 

Variable  Q  audio  filter 

Simple  audio  preamp 

Audio  amp 

Clipper  preamp 

Mike  amp/tone  gen 
Pot  repairs 
25  W  mod 
Line  op  audio  amp 
Logrithmicamp 
Audio  compressors 
Seiect'O-jet 
High  output  mike 
Audio  osc 


61  June 

62  June 

63  June 
65  June 
49  July 
55  June 
113  Oct 
121  Oct 
20  Nov 
67  Nov 
73  Nov 

142  Nov 
1QQ  Dec 


AUTO PATCH 


Touchtonepad 


73  Jan 


43  Jan 

65  May 

6  Sept 

USOct 


25  Jan 

124  Jan 

124  Jan 

125  Jan 
125  Jan 

125  Jan 

126  Jan 

127  Jan 

128  Jan 
177  Jan 
177  Jan 

25  Feb 

54  Feb 

69  Feb 

100  Feb 

100  Feb 

45  Mar 

56  Mar 
90  Mar 
34  Apr 
34  Apr 
21  May 

114  Sept 
99  Oct 

141  Oct 


BFO'S 


BFO  circuit 
External  BFO 

127  Jan 

90  Mar 

CB 

6M  xcvrfrom  CBrig 
Amateur  glossery  for  CB'ers 
Channel  assignments 

61  Mar 
74  Apr 
81  July 

CLOCKS 

Heathkit  digital  clock- 
Seven  segment  read  out 
Jazaup  your  clock 
Digital  stop  watch 
Variable  clock 

50  Feb 

95  Feb 

53  May 

100  Aug 

141  Oct 

CLUBS 

Club  suggestions 
Constitution  and  hylavvs 
Wet  net 

85  Sept 
37  Oct 
45  Oct 

COMMERCIAL 
MOOIFECATIONS 

Galaxy  V  tub^ 
NCX-5  tubes 

Galaxy  jacks 
SB' 144  amp  keyer 

36  Oct 
119  Oct 

T06  Nov 
142  Nov 

CODE 

Code  tapes  offered 

Pop  73  code  courses 

CPO 

CW  mo  nitor 

Code  generator 

CPO 

3  Jan 

19Jan 

93  Jan 

177  Jan 

77  Mar 

81  July 

73  fyiAGAZINE 

COMPRESSOPS 

Compressor 
Clipper  preamp 

Simple  3udio  prfamp 
Adding  dfi's 
Cfrpper/preamp 
RF  speecli  clipper 

CONTROL 

Timer 

Control  circuit 
Telephone  control 
Blown  fuse  indicator 
Long  duration  timer 
DC  relay  control 

CONVERTERS 

10  m  tuner 
Fax  converter 
Low  band  CO nv 
2  m  SSB 
Oscar  converter 
Pubfic  service  band  con 

CORRECTIONS 

3000  V  dc  supply  July 
Mark/space  demod  July 

COUNTERS 

Decimaf  counter 
Leading  zero  sup 

Counter  input  circuit 
Seven  segment  readout 
MoreonK20AW 
Programmabte  counter 

K20AW  counter  update 
5  V  counter  supply 


177  Jan 

100  Feb 

69  Feb 

21  May 
82  July 

61  Sept 


124  Jan 
124  Jan 
41  Feb 
57  Feb 
101  Feb 
101  Feb 


57  Jan 

63  Jan 
35  Apr 
55  Apr 

53  May 

78  Dec 


134  Oct 
142  Nov 


47  Jan 
107  Jan 

1 25  Jan 

95  Feb 

49  Mar 

101  Aug 

26  Nov 
36  Nov 


CRYSTAL  OSCILLATORS 


2  freq  osc 


124  Jan 


CRYSTALS 

Xtal  osc 

T27Jan 

VXD 

128  Jan 

Injection  osc 

177  Jan 

2m  xmitter 

102  Feb 

Curing  Itey  chirps 

51  Sept 

cw 

Whistle  up  a  QSO 

CPO 

Audio  filter 

Audio  bandpass  fitter 

CW  monitor 
Variable  Q  audfo  filter 
Ten-Tec  modules 
Transister  Keying  circuit 
Audio  filter 
Wireless  CW  monitof 
cw  tracking  filter 
Moskey^pt  I 
Curing  key  chirps 
Moskey.Pt.  II 
Moskey,  Pt.  Ill 


DECEMBER   1974 


55  Jan 

53  Jan 

124  Jan 

125  Jan 

177  Jan 

54  Feb 
60  Feb 
90  Feb 
81  Mar 
84  July 
49  Aug 
19  Sept 
51  Sept 
89  Oct. 
97  Nov 


DIGITAL  CIRCUITS 

Heathkit  digital  clock. 
Wmd  direciion  indicator 
SWR  computer,  pt  I 
Whicti  input  first 
SWR  computer/Pt.  II 


DIODES 

Diode  checker 

OX  NEWS 

German  novice  training 

LXpedftion 

4U1ITU 

Profile  W5eU 
Ham  beefeater 
Gung  ho  DXers 

Gurbux  Singh  wedding 
Wfna  big  contest 
C31  or  bust 
Computer  DX  chasing 

FAX 

Fax  converter 

Converter 

WX  satellite  on  SSTV 

FCC 

Rule  making  outdated? 

Hearing 

Custom  logs 

Regulations 

Rules 

Restructuring 

New  freq  allocations 

RM-2382  (logs) 

20032  special  call  srgns 

20111  comm.  sta 

201 12  auto  cant  of  rep 

201 13  cross  banding  rep 

201 18  No  CB  iinears 

201 19  pt  15  to  49.9  MHz 

201 20  More  CB  channels 
Boondoggling 

FCC  as  seen  by  . . . 
Commissioner  Lee  speaks 


FILTERS 


Active  filters 
Audio  filter 


50  Feb 
40  Nov 
80  Nov 
142  Nov 
86  Dec 


126  Jan 


117  Jan 
43  Sept 
73  Sept 
121  Sept 
!3Q  Oct 

135  Oct 

136  Oct 
37  Nov 
39  Dec 

104  Dec 


63  Jan 
29  Apr 

79  Sept 


23  Jan 

2  Mar 

57  Mar 
98  Mar 
87  Apr 

3  July 
13  July 

4  Sept 
4  Sept 

1 39  Sept 

1 40  Sept 
143  Sept 

3  Oct 
3  Oct 
3  Oct 
6  Oct 
20  Oct 
2  Dec 


41  Jan 

124  Jan 


Audio  bandpass  filter 
Mechanical  filter 
Variable  0  audio  filter 
Audio  filter  for  CW 
Audio  filter 
CW  tracking  filter 
Select  0  JBEi 
Low  pa^  filter 
'Speech  filter 

FM 

ID  circuit 

Touchtone  pad 

TR-22  antennas 

Auto  TT  diater 

Timer 

VFO  for  TR  22 

Scanner 

S-meter 

VXO 

2m  X miller 

Cavities 

Netting  motorola  units 

GE  Kcvrs 

Autostart 

New  breed  on  2  m 

Scanning  xcvr 

RCA  tuning  hint 

Tone  gen 

WR6AAA 

Rep  atlas  of  knovk/n  universe 

Heath  HW^2D2 

IC  rf  stages 

Squelch  circuit 

Synthesizer  pt  I 

Selective  calling 

FMers  you've  met 

FM  newcomer 

Motorola  metering 

2m  waterpipeants 

Motorola  model  nos 

Adjusting  deviation 

WR6ABM  gets  call 

Synthesizer,  pt  II 

Beep,  beep  you're  high 

Simplex  solvable? 


125  Jan 

127  Jan 
54  Feb 
81  Mar 
89  Mar 
49  Aug 
114  Sept 
102  Oct 
98  Dec 


29  Jan 

73  Jan 

105  Jan 

111  Jan 

124  Jan 

125  Jan 

126  Jan 

127  Jan 

128  Jan 
102  Feb 

17  Mar 

85  Mar 
95  Mar 
21  Apr 
25  Apr 
67  Apr 
77  Apr 
79  Apr 
93  Apr 
38  Apr 
35  May 
47  May 
78  June 

31  Oct 
51  Oct 

61  Oct 

64  Oct 

65  Oct 
63  Oct 

74  Oct 

75  Oct 

86  Oct 
44  Nov 

108  Nov 
65  Dec 


FREQUENCY  ALLOCATIONS 


US  allocations 


0 AD GETS 

Delayed  light  turnoff 


3  Jan 


31  Apr 


Station  Identifier 


\f-i-»-^'.i-  ■ 


mnnnn 


m>ftf* 


cmfB 

BO 


Tlie  CWD-50  provktes 

automatic  ID  for  repeater 
stations  in  perfect  f^orse  code.  Has 
factory-programmed  IC  memory.  Brochure 
describes  CWD-50  and  CWD  racknxxtets. 


'nol  signal  co 


5964  W  COLUMBIA  PLACE 
DENVER.  C0COfW£«)  80227 
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HAMFESTS 

Low  range  Ohmmet^r 

80  July 

Severe  weather  warning 

27  Sept 

Universal  ps 

65  Aug 

QuEStions,  questions 

51  Sept 

Hamfest  hints 

20  Jan 

SSTV  scan  converter 

73  Aug 

Class  lectufB 

67  Sept 

ID  timer 

95  Aug 

Finding  breakdown  voltage 

76  Sept 

HISTORY 

Digital  stopwatch 

1 00  Aug 

Nostalgia 

93  Sept 

Programmabfe  counter 

101  Aug 

Tabus 

97  Sept 

New  regs  (1333) 

34  Feb 

Moskev,pt  1 

1 9  Sept 

It  happened  in  Mexico 

127  Sept 

Radio  waves  f rigMen 

WX  satellite  on  SSTV 

73  Sept 

Nano  farad 

30  Oct 

thousands 

38  Dec 

Making  it  small 

98  Sept 

Money  =  future  for  HR 

42  Oct 

Seleet-O'ject 

THSept 

Hold  that  rig 

85  Oct 

HUMOR 


Sexton's  laws 

25  Mar 

Truly  great  ham 

75  Mar 

Nevy  breed  on  2  m 

25  Apr 

Funny  article,  so rta 

51  Apr 

Operating  from  a  sauna 

63  Apr 

Amateur  glosscry  for  CB'ers 

74  Apr 

Finding  room  fortbe  rig 

27  May 

Catching  the  2  m  streaker 

67  May 

Poor  man's  quad 

17  June 

Mono  reproducer 

57  Sept 

FCC  as  seen  by 

20  Oct 

Don't  overlook  XYL 

50  Oct 

Bench  ob 

104  Dct 

My  ham's  old  shack 

123  Oct 

Murphy's  law 

136  Oct 

Roger's  cartoon 

55  Nov 

Experiment  in  terror 

66  Nov 

IDENTIFIERS 

ID  circuits 

29  Jan 

INTEGRATED  CtRCUrT 
COWSTRUCTIDN  PROJECTS 


Audio  osc 

ID  circuit 

Fax  converter 

CPO 

Timer 

Counter  input  circuit 

banner 

Freq  divjdef 

Conductivity  checker 

SSTV  monitor 

Audio  amp 

ICSWL  receiver 

Transistor  keying  circuit 

Seven  segment  readout 

Constant  current  sources 

Mike  amp/lone  gen 

Macro  ICalogy 

Code  generator 

FM  autostart 

Fax  converter 

Scanning  xcvr 

Tone  gen 

Dual  tone  decoder 

TT  decoder 

Phase  shifter 

Load  switcher 

Tone  decoder 

Pdlse  gen 

Osc  doubler 

2  m  rt  stages 

RF  preamplifier 

Freq  gen 

AFSK  gen 

Ten  minute  timer 


25  Jan 
29  Jan 
63  Jan 
93  Jan 

124  Jan 

125  Jan 

126  Jan 
126  Jan 
128  Jan 

20  Feb 
25  Feb 
71  Feb 
90  Feb 
96  Feb 
29  Mar 
45  Mar 
67  Mar 
77  Mar 

21  Apr 
29  Apr 
67  Apr 
79  Apr 

33  May 

34  May 
33  May 
33  May 

35  May 
35  May 
35  May 
47  May 
79  June 
33  July 
37  July 
47  Juty 


2m  synthesizer 
Selective  calling 
Moskey,  pi  II 
Sync  gen  for  CCTV 
Pulse  gen 

K20  AW  counter  update 
Synthesizer,  pt  II 
SWR  computer,  pt  I 
Moskey,  pt  III 
Aug  scan  conv  update 
Beep,  beep  you'rB  high 
Logic  circuit  keyer 
SWR  computer  pt  II 


3  Jan 

3  Feb 

102  Mar 


IRS  EDITORIALS 

2  Apr 
2  May 


KEYERS 


Whistle  up  a  QSQ 

Transister  keying  circuit 
Tape  recorder  keyer 
Moskey^pt  I 
Moskey,pt  tt 
Moskey,  pt  III 
Logic  circuit  keyer 


KITS 


Speedup  kits 


LOGIC  CIRCUITS 

Decimal  counter 

Digital  design 

Seven  segment  readout 

Logic  probe 

Basics 

Fail  safe  switching 

Dual  edge  detector 

Resynchronizer 

RC  clock  gen 

Edge  detector 

Logic  probe 

Keyer 

Logic  probe 

MATH 

Recalculations 
Slide  rule  rules 

MISC 

RF  toroids 

Insulator  rf  properties 
Switching  osc 
Diagrams 
Carrier  cunrent  rrg 


31  Oct 

51  Oct 

89  Oct 

113  Oct 

141  Oct 

26  Nov 

44  Nov 

80  Nov 

97  Nov 

IDS  Nov 

108  Nov 

S3  Dec 

86  Dec 


2  June 
2  July 


55  Jan 

90  Feb 
34  Apr 
19  Sept 
89  Oct 
97  Nov 
53  Dec 


54  Mar 


47  Jan 
83  Jan 

96  Feb 
31  Apr 
35  Aug 

97  Aug 
99  Aug 
99  Aug 
99  Aug 

101  Aug 

6  Dec 

53  Dec 

76  Dec 


31  Mar 
72Ayg 


58  Mar 
62  Apr 
78  June 
73  July 
85  Juty 


Learn  a  foreign  language 
Extension  cord  ratings 
Emergency  ferrite  beads 
187,000  phone  patches 
Parts  fo  mot  bing 
Wind  indicator 
Bargaining  at  hamlests 
Don's  magic  carpet 


109  Oct 

117  Oct 

42  Nov 

124  Nov 

36  Dec 

41  Oec 

96  Dec 

115  Dec 


MOBILE 

How  10  go  mobile 
CD  ignition  system 
Finding  room  for  the  rig 
Boat  interference  surpression 
Mobile  alarm 
Reducing  mobile  noise 
Burglar  alarm 
Mobile  security 
Removable  ants 
2m  antenna 
Headlight  reminder 

MODULATORS 

25  W 

Diode  ring  mod 

MORSE  CODE 

■r 

Code  tapes  offered 
Pop  73  code  course 
Code  generator 

HEWPRDOUCTS 

Hal  morse  keyboard 
Spectrum  I nt  filter 
Motorola  rectifier  book 
DX  QSL  guide 
K  Ent  prescaler 
Rectifier  comp  MPR 
Alpha  tone  encoder 
Heath  kit  digital  clock 
Ten-Tec  modules 
Cepco  II  decoder 
Ramko  distrib  amp 
Motorola  1024'bit  RAM 
Panasonic  clamp  meter 
Bird  digital  rf  wattmeter 
Motorola  IC  data  book 
Motorola  IC  xtalosc 
73  cassette  theory  course 
Courier  mobile  mike 
TRW1  GHzxslstor 
Turner  noise  cane  mike 
Control  sig  keyer  module 
Antenna  spec  coax 
Kirlian  photo  kit 
Electronic  dev  rect 
Ricificom  2  m  HT 


101  Jan 
17  May 

27  May 
31  May 
39  May 
41  May 
45  May 
59  May 
55  Oct 
77  Oct 
141  Dct 


90  Mar 
34  Apr 


3  Jan 
19  Jan 
77  Mar 


16  Feb 

17  Feb 
17  Feb 

17  Feb 
17  Feb 
17  Feb 
17  Feb 
50  Feb 
60  Mar 
12  Ma 

12  Ma 

13  Ma 
13  Ma 
13  Ma 
13  Ma 
13  Ma 

7  Ap 
7Ap 
7Ap 

8  Apr 
8Ap 
8Ap 
8  Ap 
8Ap 
8  Ap 
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QSLs 


for 


Offer  Valid  Until  Midnight, 

December  31,  1974 


#f 


wo 


stales 


•  QSO  ififo  baak 


•  f wo 


co/ors 


•  LOW  PR/e^^ 


on  Blue 
Sty\e  A 

While  the  cost  of  almost 
everything  keeps  spiraling 
upward,  73  has  kept  the 
price     of    these     beautiful 

* 

QSLs  at  rock-bottom.  When 
we  started  selling  Top 
Quality  QSLs  last  year  for  a 
PENN)y^-PIECE  (postpaid 
yet!)  ilifas  a  fantastic  deal; 
is  year  it's  the  ne>^Pbest 
thing  to  having  an  oil  well 
ii^our  own  backyard!  -•"*ecai- 

These  QSLs  are  printed  on  Fine  Quality  Glossy  Card  Stock  and  are 
as  good  or  better  than  cards  sold  elsewhere  for  several  times  the 
price.  We  can  offer  this  fantastic  low  price,  because  we  "gang  print" 
orders  between  other  jobs  in  our  own  print  shop  which  keeps  the 
costs  way  down  and  we  pass  the  savings  on  to  you.  If  you  haven't 
been  QSLing  as  much  as  you'd  like  to  because  of  the  cost  of  cards, 
do  you  really  have  an  excuse  anymore?  Get  some  cards  and  help 
improve  the  image  of  U.S.  Amateurs. 

aanDaDaDDDDaDn  order  blank  DnaannDaDnnnDD 


ORDER  -  AND  PAY 


250  . 
500  . 
1000 
2000 


.  $6  l2.5</ea) 
.  .$10  (2rf  ea) 
$15  (1.5(/ea) 
.  .$20  (  Wea) 


Name 


{First  and  last  name  !s  most  friendly) 


Call 


Address 


City 


(as  brief  as  possible  and  still  get  through  the  mail) 


State 


ZIP 


(3  must) 


^County, 


(if  desired  on  the  card) 


Awards  to  be  listed  on  card  

n  250  D500  D  1000  n  2000  cards 


Fone^fjfn  Orders:  Add  fottowing  amounts 
for  shipping  and  handling,  (Parcel  Post) 


{if  desired) 

Amount  enclosed  S. 


250  — $1.75 
600  —  $2.25 


1000  —  $4.00 
2000— $6.25 


Check  local  Post  Office  for  air  rates  ,  . 


A  product  of  73  Magazine^  Peterborough  NH 


Sigrtetics  timer  IC 
McGraw  Hjl!  memory  hook 
Heath  vweatherslatjon 
Heath  thermometer 
Heath  ultrasonic  cleaner 
Heath  AA'2005  amp 
TRW  Schonky  sheet 
Alpha  two  tone  decoder 
Yaesu  FR-IOISrx 
Amperex  tuning  diodes 
Contmental  spec  breadboards 
Sencore  FET  multi^meier 
Tucker  catalog 
Motorola  power  Xsistors 
RK  scanner  module 
Motorola  dual  pte  mosfets 
Af den  recorder 
Heath  HW'202 
NewtrQnicsCGT-t214 
ATV's  pi  reverter 
I  com  IC-230 
TRW  amplifier 
Radio  shack  time  kube 
Motorola  McMos  data  book 
GE  sensor 

Motorote  high  powir  plastic 
Wahl  soldering  iron 
Motorola  RAM 
Millen  power  suppEie^ 
Dycomm  super  D 
CDRhamll 
Keeps- It  kit 
Wilson  2  mHT 
Midland  13^500  2  m 
JM  communication  6100 
Valor  probe 

VHF  engineering  repeater 
Leasametric  catalog 
Motorola  rectifiers 
Partridge  xtalset 
Palomar  R-X  noise  bridge 
RGS  tone  gen 
Turner  catalog 
TRWUHFxstr 
GE  optical  sensor 
TRW7J  V  module 
Greene's  tools 
Telonix  BC  xmtr 
Amperex  c/mos  togjc  ic's 
R-Ohm  function  gens 
Stabler  drills 
Genave  GTX-60D 
Hallicrafters  FPM-30fl 
Palomar  R-X  noise  bridge 
Cushcraft  ringo  ranger 
Cubex  quad 

Emergency  beacon  144jr 
RGS  tone  gen 
Heath  HWA-202-1  ps 
VHF  engineering  HT^144B 
Tucker  corvus  clock 
Welt/safe  lock  light  pod 
Heath  1975  catalog 
Fairchifd  CCD-201 
Regency  HRT-2 
Heathkit  GR'78 


NOVICE 

German  novice  training 
Teaching  novfces 
Perils  of  novicehood 


8  Apr 
8  Apr 
8  May 
8  May 
8  May 
8  May 
8  May 
8  May 
8  May 
8  May 

8  May 

9  May 
9  May 
9  May 
9  May 
9  May 
9  May 

37  May 
43  May 
65  May 
14  June 

14  June 

15  June 
1 5  June 
15  June 

15  Juna 

16  June 
16  June 
16  June 

9  July 

9  JuEy 

9  July 

30  JuEy 

61  Aug 

1 12  Aug 

112  Aug 

112  Aug 

112  Aug 

112  Aug 

112  Aug 

113  Aug 
1 13  Aug 
1 13  Aug 
1 13  Aug 
113  Aug 
113  Aug 
113  Aug 

113  Aug 

1 14  Aug 
1 14  Aug 
1 14  Aug 

ID  Sept 

10  Sept 

11  Sept 
136  Sept 
136  Sept 

16  Oct 

17  Oct 
41  Oct 

126  Oct 

133  Oct 

134  Oct 

135  Oct 
5  Nov 

1 16  Nov 
109  Dec 


OCEANUS 


REPEATER  CIRCUITS 


Catrs 


106  Apr 


117  Jan 

75  Nov 
58  Dec 


OSCILLATORS 


CPO 

2  freq  osc 

VFOforTR-22 

Xtal  osc 

2m  xmitter 

Mike  amp/tone  gen 
FET  pierce  osc 
Diode  osc  limiter 
Two  injection  freq  osc 

PHOTOGRAPHY 

Conductivity  checker 
Flash  tubes 


93  Jan 
1Z4  Jan 
125  Jan 
127  Jan 
102  Feb 
45  Mar 
89  Mar 

89  Mar 

90  Mar 


128  Jan 
109  Sept 


POWER  SUPPLIES 

Variable  PS 

Constant  current  sources 
CRT  PS 
Free  xlormefs 
Line  VM 

Capacitor  Covers 
Screen  regfor  ART'13 
Power  xlrmr  ratings 
Protection  circuit 
Free  TT  batteries 
3000  V  DC 
Correction 
230  V  ac  supply 
Universal  PS 

120  VvarieconZ20V 

5VPS 

5  V  counter  supply 

Emergency  xfrmr 

Ntcad  care 

PRINTED  CIRCUITS 

Better  circuit  board 
The  agitable 


87  Jan 

23  Mar 
53  Mar 

53  Mar 

54  Mar 
56  Mar 
73  Mar 
80  Mar 
90  Mar 
27  July 
69  July 

134  Oct 

64  Aug 

65  Aug 
78  Sept 

43  Get 
36  Nov 
94  Nov 

24  Dec 


52  Feb 
41  Sept 


QRP 


Ten-Tec  modules 
10m  xmitter 

6m  am  xmtr 


RECEIVERS 

fox  repair 

Early  communications  rx 
BFO 

ICswl  receiver 

Noise  limiter 

2  m  receiver 

DC  isolation 

I F  stage 

AGCcfrcuit 

AM  or  FM  clipper 

R-390  A 

R-392 

Bishop  noise  limiter 

Tuned  diode  VHF  rx 


60  Feb 
63  July 
59  Sept 


56  Mar 

69  Mar 

90  Mar 

71  Feb 

100  Feb 

100  Feb 

55  July 

82  July 

82  July 

84  July 

39  Aug 

47  Aug 

71  Sept 

81  0^ 


10  circuit 

Timer 
Cavities 
Delayed  VOX 
FM  autostart 
Dual  tone  decoder 
TT  decoder 
Tone  decoder 
I D  timer 

Selective  calling 
AM  vs  FM  inputs 
Beep,  beep  you're  high 

RTTY 

RTTY  commercial  stations 
Mark/space  demod 
Mark/space  correction 
AFSKgen 


29  Jan 

124  Jan 
17  Mar 
17  Apr 
21  Apr 

33  May 

34  May 

35  May 
95  Aug 

51  Oct 

57  Oct 
108  Nov 


105  Mar 

77  June 

142  Nov 

37  July 


SATELLITES 
Copying  WX  pix  1 1  Mar 

Oscar  converter  53  May 

WX  satellite  on  SSTV  79  Sept 

Oscar  7  with  one  rx  98  Oct 

Modify  WBBDQT  circuit  48  Dec 

SCANNERS 

Scanner  126  Jan 

Control  panel  for  scanner         57  Apr 

SCHEMATIC  QF  THE 
MONTH 


Regency  HR*6 
Wilson  2  m  HT 
Midland  13-500 
Regency  HRT-2 


74  June 

90  July 

104  Aug 

116  Nov 


S^METERS 


&meter 


127  Jan 


SSTV 


SSTV  monitor 

Coax  hybrid  ring 

Independent  Sideband 

Program  contest  winner 

Stow  to  fast  conv 

Stow  scan  gen 

I  nstant  SSTV  programs 

SSTV  glossary 

Scan  converter 

WX  satellite  on  SSTV 

Vertical  trigger 

FairchildCCD-201 
Visual  coupler 

Aug  scan  conv  update 
SSTV  tape  secrets 


SURPLUS 

ftreenregf -r  ART'13 

AM'1187/TRCon45DMHa 

Motorola  FM 

GE  xcvrs 

RCA  FM  tuning  him 


20  Feb 

11  Mar 

11  Mar 

12  Mar 

4  Apr 

4  Apr 

106  Apr 

4  Apr 

73  Aug 

79  Sept 

124  Oct 

5  Nov 
4  Nov 

105  Nov 
73  Dec 


79  Mar 

91  Mar 
85  Mar 
95  Mar 
77  Apr 
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Saving  xsistois 

R-390  A 

R-3g2 

Motorola  metering 

Motnrola  model  nos 


31  July 
39  Aug 
47  Aug 

65  Oct 

74  Oct 


SYNTHESIZERS 


ForHT-220,ptl 

Murphy's  law 
ForHT-220,ptll 


31  Oct 
136  Get 
44  Nov 


TAPES 


Code  tapes  offered 
Pop  73  code  courses 
AutoTT  dialer 

3  Jan 

19  Jan 

1 1 1  Jan 

Viva  cassettes 
SSTV  tape  secrets 

3  Sept 
73  Den 

TAPE  RECORDING 


Whistfeupa  QSO 


55  Jan 


TECHNICAL  AID  GROUP 

9  Jan 


TELEPHONE 


Telephone  control 
Telephone  ring  relay 


TEST  EttUtPMEMT 


Audio  osc 
Line  monitor 
Leading  zero  sup 
Cap  measuring 
Phase  splitter 
Audio  preamplifier 
Audio  signal  gen 
Diode  checker 
Fret)  divider 
Conductivity  checker 
FS  meter 
CW  monitor 
Injection  use 
Voltage  tester 
Sweep  gen 
Blown  fuse  indicator 
Testing  the  432'er 
2  m  receiver 
Capacitance  meter 
2m  xmitter  r 
Signal  injector/tracer 
RF  detector  probe 
X-Band 

More  on  K20AW 
Line  VM 
Xtal  checker 
Increase  GD  range 
Diode  checker 
High  imp  probe 
Sawtooth  gen 
2  m  sig  gen 
Logic  probe 
Phase  shifter 
2m  attenuator 
SWR  bridge 
Freq  gen 

Low  range  Ohm  meter 
Pulse  gen 
Capacitance  decade 


41  Feb 
31  Apr 


Continuity  checker 

Signal  injector 

SWR  meter 

Directional  Wattmeter 

Accessory  for  G DO 

Audible  Vottmettr 

Heath  10-103  improvement 

IC  tester 

Infinite  RF  atten 
WWV  on  sC'dc  sets 
RF  sniffer 

SWRcomputer,  pt  I 
Basic  bridge 
Line  hot  side  finder 
Logic  probe 
Meters/meter  faces 
Logic  probe 
SWR  computer,  pt  II 

TIMERS 

Timer 

Long  duration  timer 

Deiayed  light  turn  off 

to  minute  timer 
ID  timer 


TOUCHTONE 

Touchtonepad 
Auto  TT  dialer 
Free  TT  batteries 
Trimline 


84  July 

84  July 
17  Aug 
17  Aug 
35  Aug 

55  Aug 

55  Sept 
95  Sept 

107  Sept 

116  Oct 

64  Nov 

80  Nov 

95  Nov 

142  Nov 

6  Dec 

70  Dec 

76  Dec 

BSDec 


124  Jan 

101  Feb 

31  Apr 

47  July 

95  Aug 


73  Jan 
llUan 
27  July 
37  Aug 


25  Jan 

Selective  railing 

51  Oct 

39  Jan 

Tone  -  how  to  touch 

71  Nov 

107  Jan 

TT  freaks 

144  Nov 

110  Jan 

TT  pad  enclosures 

114  Dec 

124  Jan 

125  Jan 

TOUCHTONE  FOLLIES 

1 25  Jan 

126  Jan 

15  Jan 

14  Mar 

126  Jan 

128  Jan 

TOWERS 

128  Jan 

1 77  Jan 

EZ  way  lovwr 

103  Sept 

177  Jan 

Aid  for  pulling  sections 

142  Nov 

177  Jan 

Finding  height 

84  Dec 

32  Feb 

Power  pole.  El  cheapo  tower 

89  Dec 

57  Feb 

77  Feb 

TRAVEL 

100  Feb 

101  Feb 

Norwegian  licenses 

1  TO  Mar 

102  Feb 

Garnets 

106  Apr 

102  Feb 

!02  Feb 

TV 

33  Mar 

Video  tape  recorders 

43  Jan 

49  Mar 

SSTV  monitor 

20  Feb 

54  Mar 

59  Mar 

TVI 

59  Mar 

TVI  fixit 

128  Oct 

89  Mar 

89  Mar 

UHF 

90  Mar 

432  and  1296  MHz  osc 

35  Jan 

93  Mar 

Testing  the  432'er 

77  Feb 

31  Apr 

Noise  li miter 

lOQ  Feb 

33  May 

X-band 

33  Mar 

50  May 

AM-1187/TRCon450MHz 

91  Mar 

55  June 

33  Juiy 

VFO's 

80  July 

80  July 

VFOfQrTR-22 

125  Jan 

81  July 

VXD 

128  Jan 

VIDEOTAPE 
HECORDERS 

Video  tape  recorders 


43  Jan 


VISITING  MANUFACTURERS 

Visiting  Regency  91  Jan 


WIRING 
Wiring  harnesses 

1296  MHz 
432  and  1296  MHz  osc 

432  MHz 

432  and  1296  MHz  osc 
Testing  the  432'er 
AM1187/TRC 
432'er- DC  Isolation 
FErson450 
432er- 1.65  MHz  i-f 

2M 

TR  22  antennas 
VF0forTR22 

Scanner 

S- meter 

VXD 

2  m  receiver 

2m  xmitter 

Cavities 

Drake  R4B  as  sig  gen 

SSB  converter 

Scanning  scvr 

Tone  gen 

Heath  HW-202 

IC  rf  stages 

Impr  gladding  25 

Catching  the  streaker 

Trim  line 

Midland  13-500 

2m  watfirpipe  ants 

Mobifa  antenna 

Synthesizer,  pt  I 

Synthesizer,  pt  H 


6M 


6m  xcvr 
6m  DXing 
AM  xmitter 
Xtal  osc 
ftiamp 
Hot  (root  end 


10M 


lOm  tuner 
QRP  xmitter 


ISM 

15  and  2D m  vertical 

20M 

20  m  loop 

15  and  20m  vertical 

TenTac  nwdules 


40  M 


Ten^Tec  modules 


80  M 


97  Jan 


35  Jan 


35  Jan 
77  Feb 

91  Mar 
55  July 
27  Aug 

79  Oct 


tOS  Jan 

125  Jan 

126  Jan 

127  Jan 

128  Jan 
100  Feb 
102  Feb 

17  Mar 
93  Mar 
55  Apr 
67  Apr 
79  Apr 
35  May 
47  May 
61  May 
67  May 
37  Aug 
61  Aug 
69  Oct 
77  Oct 
31  Oct 
44  Nov 


61  Mar 

49  Sept 

59  Sept 

24  Oct 

in  Oct 

88  Nov 


57  Jan 
63  July 


37  Feb 


89  Jan 
37  Feb 
60  Feb 


My  favorite  band 


60  Feb 


69  Sept 


DECEMBER   1974 
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CASSETTE  RECORDERS 


r 


Hi-Fi  Cassette  Deck  -  GO  FIRST  CLASS! 

The  Toshiba  PT'490  is  one  of  the  lateit  and  newest  state  of  the  art  cassette  decks  —  ideal 
for  thf»  finmt  of  hhfi  setups  05  wetl  as  many  ham  applications^  With  this  deck  you  can  make 
the  clearest  and  sharpest  of  flow  tCAn  programs.  The  pause  controf  allows  you  to  put  your 
program  toother  picture  by  picture  without  losi  of  sync.  The  PT-490  is  a  stereo  cassette 
ileck  —  otw  of  the  few  thai  not  only  stop  at  the  end  of  a  tape,  but  will  also  automaticallv 
play  both  sides  of  a  tap©  or  euen  work  endlessly,  if  you  desire.  Hj-fi  addicts  will  appreciate 
the  choice  of  three  bias  settings  for  matching  any  type  of  tape  —  the  stereo  mike  inputs  ^ 
the  separate  input  and  output  sfidor  pots  —  tha  tape  drive  whk:h  Is  virtuaMy  foolproof, 
F>efmFtting  the  use  of  even  the  180  minute  tap^,  instant  revene  from  fast  forward  to  fast 
ra^nd  without  tape  mangftng  —  the  separate  level  meters  ^  the  headphone  monitoring  jack 
—  the  counter  for  loscing  e^cact  spots  on  cassettes  —  and  ottiar  such  valuable  features. 
Dolby,  of  course! 
PT490    Cassette    Deck    .,,,  3349,50    (free,    wHh    above,    3S    C -60  Cassettes  I  h 


# 


Panasonic  RS  261US       # 

One  of  the  best  buys  in  s  madium  priced 
tte  deck  —  has  about  everything  you  could  ask 
for  —  automatic  stop  at  and  of  tape  ~  Individual 
itir«o  dB  met^.s  —  mika  or  line  stereo  inputs  ~ 
stereo -mono  switch  for  Input  —  individual  level 
controls  —  paun  control  for  instant  start  and  stop 
of  tape  —  makes  editing  a  pleasure.  Has  head  phone 
lack  for  monitoring.  Fantastic  unrt  for  SSTV  — 
makes  the  neadieit  picturas  you  ever  saw.  Go  first 
dftss  for  a  chanp. 

RS:261  US     Deck     ,.,.... S99.00 

IfrMr  with  above,  while  they  last^  $15  worth  of 
Mink  cassettesK 


# 


BATTERY  PORTABLE 


Features;  keyttoard  control  —  foefclng  fast  forward 
and  rewind  keys  so  you  don't  have  to  stand  and 
hold  them  ^  peak  modulation  indicator  —  120  vac 
^  self  contained  btitteries  —  extefnal  6v  supply  — 
220  "4^^  also  —  mike  input  —  line  input  « 
earphone/ tine  output  —  remote  start/stop  —  auto 
macic  recording  ^evel  <^ircuit  —  very  easy  unit  to  use 
—  versatile  —  adequate  for  SSTV  -  excellent  for 
code  tapes  and  not  too  hi-fi  music.     $32.96 


ECONOMY  PORTABLE 

Features:  Rotary  control  for  ease  of  use  with  one 
hand  (like  in  the  car)  —  peak  indicator  —  automatic 
level  circuit  for  optimum  recording  level  at  all 
times  —  117  vac  -  built  in  batteries  —  remote 
Stop-start  mike  input  —  line  input  —  earphone/ 
line  output  —  fine  unit  for  voice  or  IVIorse  code 
study  —  adequate  for  lo-fi  music  —  excellent 
bargain  at  the  price,    S23.9f> 


BLANK  CASSETTES 

Low    noise    tape  cassettes   —   excellent 

quality 

€40  60  minutes.  * .     9M  (reg  $1 .29) 

C-90  90  minutes.  .  $1  49  {reg  $1,79) 

C  90  Extra  Ht-fi. ,  ,$2,25  (reg  $2.99) 


CAR  CASSETTE  PLAYER  -  T  2vdc  ^  stereo  - 
with  t%M3i  Stereo  speakers  —  volume  and  tone 
consols,  balance  control  -  fast  forward  for  tape 
and  reject  button.  Mow  carry  hi-fi  with  you  In  the 
car  —  slow  scan  TV  —  touchtone  tape^  --  your 
favorite  records  on  cassettes. 

Car  Cassene  Player.  .  .Special.  .  .$49.95  plus  UPS 
collect  charges. 


BANHIMERICAF7P 


master  chaige 

IMC  ihTrHrUiiA  CAAEh 


OROER  TODAY  FROM 

Cassette  HQ  -  Box  431  -  Jaffrey  IMH  03452 


CMOS 


4D0OAE 
40Ci1A£ 
A002AE 
40O4AE 
400€AE 
4007Ae 
400eAE 

4009AE 
4Q10AE 
401  1AE 
40t2AE 
4013Ae 
4014Ai 
401SAE 
«>ieAE 
40 1 7A£ 

40 1  e  A£ 
40 19  AS 
4020AE 
4021AE 
4022  A  E 

402  3AE 
4024  A  E 
402eAE 
4028AE 
4027AE 
4023A1 
4029  A  £ 
4030 A  E 
403SAE 
4037  A  E 
4040AE 
4041 AE 
4042AE 
4043Ae 
4D44AE 
404aAE 
4043  A  E 
4O50A£ 
40&1AE 
4a66AE 
4060  A  E 
40Ee  A  E 
4Q7$Ai 


* 


Sch 


55 

54 

.59 

S.90 

3.90 

.65 

3.60 

.55 

.95 

.54 

.&4 

1.19 

3J80 

3^0 

1.15 

3.94 

3.20 

T.30 

4.20 

3.90 

2.75 

.54 

2.30 

,54 

9.90 

1.38 

2.95 

5.40 

1.2S 

1.80 

4.00 

4.70 

3.36 

3,0S 

2,95 

2.9S 

1,B0 

1,35 

1.35 

5.40 

3.  SO 

4.95 

j90 

4.30 


hgttky 


5N74S0OM 

s  eo 

SN74S02N 

.30 

SNi74S03M 

ao 

SN74S04N 

SO 

SN74S0eN 

,90 

SN74S1:0N 

SO 

SN74SnN 

SO 

SN74S30N 

SO 

SN74S30N 

SO 

SN74S33N 

.30 

SN74S40N 

.80 

SN74Sfl1JV 

JQ 

Sh*74S54N 

.90 

SN74S74M 

T.30 

SN74SenN 

6.10 

SN74SS6N 

Z.90 

SN74S1t2IS( 

2,50 

SrHf7451l3N 

1.50 

SN74S133N 

1,00 

SN74S13aN 

450 

SW74S139N 

3.  SO 

SN74S140N 

1.00 

SN74S161M 

3,30 

SN74S153N 

3.30 

SN74S1&4N 

3.40 

SN74S157N 

2.70 

SN74St58N 

3.00 

SN74S160N 

6,60 

SM74St61ISI 

e.60 

SN74S174N 

4.75 

SN74S17SM 

4.00 

SM74SieiW 

11.50 

SN74S189N 

5.tO 

SF^74S194N 

3.30 

SN74S19SN 

4.40 

SN74S251N 

4,20 

SN74Sa63N 

4.20 

SN74S27&N 

3.20 

SIV74S2&8N 

3.70 

SM74S260N 

.90 

SN74S280N 

5.70 

SN74S3S9N 

5.00 

93S10 

5.80 

9^15 

B.80 

93S21 

3.50 

93S22 

3,20 

93S4S 

3,70 

KKiH 
SPEEDTTL 


74H0ON 
74H01N 
74H04N 
74H0&N 
74H0aN 
74H10N 
74H1t»V 
74H15hJ 
74H30H 
74H40N 
74H74N 


.34 
49 

.38 


.38 
39 

,3E 
B9 


Mncfpfifi  CcMfslof  Kit 

XR205K     Onlv   S3S.00 

Sflttryment  «t  U  ffiCtFOn  of 

tn*  con  of  con.vtnt^o/if3i  unit. 
KJt  ineli^dativifo  XR2QB  IC*. 
i^dta  @t  «ppUc«tion»,  PC  bo«fd 

(etfihad  fif  afiWtd,  r»fldv  for 
QiHinblv!'  and  dQiailod  iriitruc» 
tFoni. 


\folta9e 

Regulators 


Audio  Amps 

LM352  S-tSV.  1.l5M,Sn  1.G0 

Lht3&4A    6-37V.2  8Wf,aSl  2.50 

TAA6nai2  e^rsv  i  isw.sH  1^ 

TAA62IA13  6  27V.1  4Wy,en  2.M 
re^A641  B 1 1  6-1  @V^  2.20M.  411  3,00 
TSAB00530V.4,70W,8n  1.20 

tSASIOAS- 4-20V,  2.S0W  4Q  3.00 
T8Ae20:  346V.  0.7&W,  4^  1.70 

TCAB30.  5'20V.  2,O0W,  49  Z.ZO 

TCA940:  6  24V.  S  SOW,  Bil  4,40 

I^Dwer  Transistors 


MMtlOW 
NOISf 
0#  AMP 


t_M331N. 


iO 


=  SmV 
l^a  "  lOOOoA 
l|3  «  2000r»A 
Holse  =  1,5dB 
$2,20 


iU304 

euzos 

BU206 
BUa07 
BU208 
eU209 


3A 
3A 
3A 
6A 
6A 
6A 


1300V 
1500V 
1700V 
1300V 
IfiOOV 
1700V 


$4.14 

4.95 

5.94 

5.B5 
6.93 
9,64 


2N512e  $3,00 


HYBRII 
•o'^AMPUFIERS 


2N1135 

2N14S3 

2N1S34 

2N1540 

ZN1544 

2 N 3053 

2N3055 

2N337S 

2 N 3442 

2N3730 

aN373l 

2N3732 

2M37  71 

aN3772 

2N3773 

aN3789 

2N3356 

2N4347 

2M434e 

2N4395 

2N4427 

2N5109 

2N5322 

2N5323 

2N6a9g 

3N6101 

2Neid3 


1.B0 

1.20 

1.00 

1.10 

.90 

.36 

,95 

5.50 

2.20 

\,7Q 

2.00 

1.S0 

3.20 

2,30 

3,40 

3.00 

.95 

I.BO 

200 

1.30 

1.10 

3.10 

.02 

.70 

.80 

.90 

,90 


7400N 

,16 

7401 N 

.23 

7402f*i 

.22 

7403N 

.22 

7404M 

.25 

7405  N 

.29 

7406N 

.38 

7407N 

.48 

7  408N 

.24 

7  409N 

.m 

7410N 

.24 

741  IN 

.29 

7412N 

,51 

741  3N 

,7B 

741 4N 

2.B1 

741 6N 

.46 

741 7  N 

.64 

7420N 

.19 

742  IN 

.51 

742  3M 

.49 

7425N 

.39 

7426N 

.29 

7427N 

,35 

742aN 

.51 

7430W 

.22 

7432N 

.28 

7433N 

.61 

7437t«J 

,44 

7438  N 

.44 

7439N 

1.01 

7440N 

.19 

7*S41AN 

1.16 

7442N 

.3B 

7445  N 

jm 

7447M 

1.39 

744HN 

1.29 

7450N 

.23 

7451N 

.29 

7453N 

.25 

7454M 

.26 

74501^ 

.24 

747  OM 

.30 

747  2N 

.39 

7473N 

„46 

7474N 

.38 

Demodulator 

XFI1310      $3.90 


Powir 
Si'tOlOY 
SMQ25E 
SM050E 


RMS 

low 

25W 

sow 


5  6.40 
18,00 
25,40 


LMIOOH 

LM1Q4H 

LM10SH 

LMIOSJ^ 

UM109H 

LM109K 

LMaOOH 

LM2a4H 

LM205H 

LM209H 

LM2D9K 

LM300H 

LM300M 

LM304H 

LM3Q5N 

LM3a5AH 

LIVtSOBN 

LM309H 

LM3a9K 

LM34a  05X 

IVI 340-06  K 
LM34008K 
LM340-12K 

M340  15K 
LM340  ISK 
LM  340-24  K 
LM723H 
LM7230 
tM723CH 
LM7a3C^f 
1129 
LI  30 
Lt31 


ss,$o 

6.50 
5,10 
3,50 
0.50 
6,30 
3,80 
4.70 
3,00 
3,50 
3,70 
90 


i 


ALEDs 

.125'dia. 


209 

A«d 

209 

Vvllow 

209 

G  r»*n 

J60"dta. 


I 


216 
21  G 
21& 


R»d 

Vtlldwv 
Ora«n 


,25 
3S 

.35 


.25 

,30 
,30 


.20(rdia. 


,40 
.40 
10 
,40 
,20 
,75 
.95 
2,80 
2,60 

3  eo 

2,S0 
2,fi0 
260 
2  50 
1  30 
3.90 
,50 
.76 
1.50 
1,90 
1.50 


an.  t1 49.00 pluiS2,50 


220 
220 
220 


H«0 

YaliOM.! 

Grmmn 


.25 

30 
-30 


Displays 


PI^OIA 
Pi  101  A 1 
PI  402 A 
P2102 
P3lOt 
P3I01A 

OMB599N 
93403 


S  6.90 
9.50 
7.90 

15.00 
i.50 
i.BO 
5,00 

s.oo 
aoo 
».oo 


SLAt 
SLA1  \ 
SLA  21 
SLA2 

SLA^a 

SUA  22 
SLA3 
Sl^4 
XAM72  n*0 
XAN52Gf*«n 


R*d 

Qrmmn 
Qringe 
il  Rnd 
±1  Orfi 

±1  Om 

n«d 

n«d 


92.25 
4,2S 
4.25 
2,25 
2.36 
2,25 
7.50 
7.50 
2,50 
2.50 


Optoisolatcnr 


Decoded  Read/ 
Write  RAM 

P1 103      $6.30 


MCT2 


1,45 


Linear  ICs 


\bu  deserve 
PREMIUM  QUALITY  COMPONENTS 

Whsn  VPU  order  from  ui«  that  il  rtfhftt  you  r«cfiviil  We've  been  buying  aricl 
«elHng  top  quafity  componanti  for  nsQafly  ten  yean.  Oyr  annual  volume  exf^ndi  S3 
million  W«  haodM  only  ongiru!  pari*.  Uum  tht  ^^orld'l  l«adjns  manutacturtrs  ifid 
our  euttomen  mcJudfi  sorfig  erf  iht  l»rgt»T  Ar>d  moit  q;iia1itv-coniCiOij»  companltt. 

Now  you  eifi  ukt  *dh,i«ni«Q«  of  our  epfinporwrit  buying  $ki\\$  pnd  po^wtr.  Salicf 
froivi  a  bf^o^  ^r>g«  of  advjficed  devicn.  Erriov  oompttitivf  and  ofifln  amazinglv  dow 
priG«t.  Depend  On  thipitveni  in  48  Kouri  ar  l«si  and  rely  on  our  guartnite  of  comfit ete 
miifftction  —  ANCROMA  CORPOHATtO^^. 


TMXMTTL 


7475N 
747  5N 
74aON 
74fi1M 
746  3  N 
74S3>St 
74e4N 
7485N 
74B5N 
7439  N 
7  40  ON 
749 1M 
749  2M 
7493N 
74g4N 
749  5N 
7496N 
74^7^1 
74100M 
74105K 
74107M 
7410flN 
741  O^N 
741  ION 
7411  IN 
741  14IM 
741 1SN 
741  ISM 
74n9N 
74I21N 
74I22N 
741 2 3N 
741 25N 
741 26N 
74128N 
741 32N 
741 36N 
1?4141N 
74145N 
74t47N 

7414«1S! 


,58 
.59 

•m 

1.21 
1.01 
1  01 

3.01 
2.49 

.49 
2.99 

.75 

1  20 
-B4 
,B4 

1.29 
.B8 

SB 

1,51 
1.4S 
54 
,48 
.91 
.91 
.71 
.91 
.91 
.91 
.91 

ei 

.54 

.89 

.95 

1.39 

1,30 
1,21 
2.05 
,91 
1.59 
1,79 
2.95 
3.55 


MIN.  ORDER 
S10.O0 


741 SOM 
74151ISJ 
74^52N 
74153N 
741 54  j^ 
741 S5N 
74156JM 
74157N 
74 ISSN 
741 60N 
74161N 
74162N 
74163N 
74164N 
741 6SN 
74166N 
74170M 
74173N 
74174N 
74175N 
741 76N 
74177N 
741B0N 
74181 N 
74182N 
741d4Nl 
74ia5N 
74190N 
741 91 N 
74192M 
74193N 

74ig4isr 

74195N 
74196N 
74197N 
7419BN 
741 99N 
74200N 
74221N 
74251 H 

7427BN 
7 42 79 N 
74293N 
74298N 


1J4 
,75 
2.25 
M2 
1.113 
1.49 

t.49 
1  19 
1,54 
1.50 
1.3B 
1,50 
1:50 
1.B9 
t.89 

1 ,93 
2,55 
1.79 
T.S2 
1.50 
1.69 
t.69 
2.49 
n.&B 
1.19 
2.89 
2.29 
2.39 
2.89 
1,49 
1.39 
1,35 
,&9 
2.39 
2.39 
2,59 
4.4B 
H.05 
1.75 
1.75 
2,9!i 
.92 
,92 
2.55 


Lxnw 

POWER  TTL 


74L00N 
74L02N 
74L03N 
74L04M 
74L10N 
74L30N 
74L42N 
74U47N 
74L6TN 
74L73N 
7  4L74N 
74L90W 
74L93N 
74L9SN 

93  LOO 
&3L01 
93L08 
93L09 
03L1O 

&3un 

93L12 
93L14 
93L16 
93Lie 
93L2t 
93L22 
93L24 
93L2S 
93L34 
93L38 
93L40 
931.41 
93LS0 
93L65 


34 

34 

39 

39 

34 

,39 

1.62 

1,62 

34 

.74 

.as 

1.62 

t,74 
1.52 

1.S0 
1,60 
3,40 

rso 

2.S0 
4,20 

i.ao 

1,70 
3,20 
3.50 
1,50 

i.ao 

2.S0 
3.70 
4.00 
4.20 
6.50 
6,50 
3,00 
2.70 


DM932  ON  4  00 

DMBS20AhJ  €50 

DMa830lSl  4. 50 

DM3e31N  5.00 

pma332N  5.00 

9600  1.30 

9601  1,30 


9^02 
9614 
9515 
961« 
9617 
3620 
9621 


2  00 
300 
300 
4  50 
3,00 

3  50 
300 


LM301A 

LM301AM 

LM301AJSS 

LM3a2H 

LM303M 

LM306H 

LM307H 

LM3C37M 

LM308H 

LM308AH 

LM310H 

LM311H 

LM318H 

LMCSSCM 

tM709CN 

LM709CN 

LM710C^I 

Lhl710CN 

LM715CH 

iM725CH 

LM733CN 
LM741CH 
LM741CJVI 
LM747CH 
LM747CN 

LW74aCM 

UM304BCN 

LM30&4CN 


TO-5 

Mini^ip 

Dip 

TO  5 

Dip 

TO-S 

TO -5 

Mlnti^lp 

TO  6 

T05 

TO  6 

TO  5 

TO-S 

Mini4llp 

T05 

OJp 

TOi 

Djp 

TO-S 

TO-S 

TO  5 

Olp 

TO^i 

TOB 

D^ 

Dm 

Dip 

Dip 


1 


90 

75 

10 

.95 

1,40 

2.90 

90 

.90 

1.20 

5.00 

1.40 

1,70 

2.50 

95 

,4B 

«0 

.75 

4.30 

5.00 

1,50 

1.50 

.4^ 

,44 

1.90 

.90 

.40 

.9& 

1,50 


10Z4  Bit  Static 
N-Channel  RfiM 

25029  S3 1.00 
2602- IB  25.00 
7&52CPE  21,00 
7552  i  CPE  25.00 

Model  4440 

A  PORtASLE 

4Vi  DIGIT 

fiAUIiTtMETER 

FOR  S299. 

A  10  MHZ 

COUNTIR  OPTION 

FOR  S50. 


Phasa  Locked  Loops 

LMSBiat*       Mt^i^rp     2.10 

IC  Power  Regulators 

LIVI335K;  aV,  600mA  2,40 
LM336X;  12V,  SOOmA  2,90 
LM337K;   15V.  450mA       2*90 

Pulst 
Generator 

lnt*riifr»an  1101:  0.1Hz-2MNi. 
O-HV  Out^iat,.  w.  width,  I  ma  Or 
tMTiary  OffMfntian^    S  159.00, 


Shift 
Registers 


IC  sockets 

TeflcMi 


•dd  6%  sal**  t4M, 


8  pjn 
14  pm 
16  pin 
24  Din 
2d  pm 
36  pin 
40  phn 


OIL 
OIL 
DIL 
DIL 
OIL 
DIL 
DiL 


,22 

.26 

.29 

,75 

110 

1.70 

U90 


3  pin 

TO  5 

55 

4  pm 

TO  6 

.65 

B  pin 

TO  5 

.90 

S  pm 

TO  5 

1.10 

10  pin 

TO -5 

1.40 

5P  ECl  F  (CAT  I  ON  SH E  E ETS;    $.25  ■■. 


J""""^'^    SEND  CHECK  OR  MONEV  ORDER  tWO  G.O.D.>  TO: 

gAjancrona 


1402A 

1403A 

1404A 

1405A 

1406 

1407 

1506 

1507 

2505K 

2512K 

2524V 

2525V 

2533V 

2&07 

sens 

2814DC 
MM5aS5l«4 

MM  5056  H 
MMBQ57H 
MM50&BM 

TMS3114J 
TMS3I33NC 


i  7.90 
6.00 
6.00 
4.50 
S.OO 
6.00 
3.00 
3.00 
4.00 
5.60 
4,00 
S.SO 

10.90 
4,00 
5.50 
B.20 
5.00 

B.oa 

5.00 
10.90 
9  50 
10.90 


93O0PC 
d30lPC 

93IMPC 
9306PC 
930BPC 
9309PC 
9310PC 
93nPC 
931  2PC 
9ai4PC 
93T6PC 
931 HP C 
9321PC 
9322PC 
9324*"C 
932aPC 
9334PC 
933SPC 
9340PC 
9341 PC 
9342PC 
9360PC 
936  6PC 


SI 
1 


DO 
20 
1.50 

6,90 
2,50 
2.50 
1.50 
2.50 
1.20 
1.30 
1,50 
2.30 
1.20 
1.30 
2.00 
50 
95 
30 

oo 

10 
T5 
75 


2. 
2 

3. 
5. 
4. 
1. 
1. 


1.7B 


P.O.  Bo?f  2208IVI.  Culver  City,  GA,  90230 


TWO  PHASE  MOS  CLOCK  DRtVER 
MH0026CN    $5.50 


i 


DECEMBER  1974 


141 


i4B 


K- 


DECORATOR  PHONES  SPECIAL  FOR  CHRISTMAS 


B 


"DE CO-TEL"  complete,  xeady 
to  plug  in. 

CRADLEPHONES  ,     / 

Antique  Gold 

Red  BroCiide 

Green  Se  Gold  Brocade 

White  lEc  Gold  Brocade 

Blue  &  White  Cameo 

Any  one  of  the  above  for  only 

$49.95  each. 

CANDLESTICK  PHONES 
HOT  LINE  RED  $34.95  each, 

T  R  E  NDLINE  TELEPHONE 
SETS  with  toui^  pad«  desk  or 
wall  tesat  Ein^r,  new  only 
$34.95  each.  Available  in  red, 
white,  black,  turquoise,  blue  ££^ 
orange. 


TRENDLINE  ROTARY  DIAL 
less    ringer,    new   only    $30.00  ^ 
each.  Colors  as  above* 


ERICOS  WITH  CHIRPER 
RINGER  Swedish  designed, 
aU4n -one -unit,  has  rotary  dial 
at  bottom*  Complete  with 
standard  4  prong  plug.  Avail- 
able in  beige,  aqua  mistt  red, 
mint  and  pink.  Check  out  used 
$24.95  each.  New  $35.00 
each* 

CINDERELLA  OR  STAR- 
LIGHT Rotary  dial  available 
in  pink«  blue,  beige  and  green. 
Less  ringer,  new  $19.95  each« 
New  $12.95  each^ 

STANDARD  DESK  PHONE 
type  2500  with  touch  pad 
available  in  redn.  green,  pinkn, 
black  and  yellow,  tes  ringer, 
jiew^  $26.95  each« 

DESK  PHONE  lyp*  500  or  80 
rotary  dial  available  in  yellow, 
gti^en,  grey.  Less  ringer,  new 
$14,95  each.  Checked  out,  less 
ringer,  used  $5/95  each* 
Extension  w/o  dial,  used 
$4.50  each. 

WALL  PHONES  type  554  or 
90  rotary  dial  available  in 
beige,  orange,  yellow,  red, 
blue,  blacky  less  ringer,  new 
$14.95 

SPACE  MAKER,  WALL 
PHONE  rotary  dial.  Available 
in  turquoise,  black,  beige, 
white.  Less  ringer,  new  $17.50 
each.  Less  ringer,  used  $7.50 
each. 


KEY     PHONES-CALL     COM^ 

MANDER     TYPE    rotary    dial 

Strom  berg      Carlson      1700 

series*  all  factory  rebuilt. 

3    tines    —    3   hold   buttons  — 

$22,50  each. 

0  button  '-^  5  line    1  hold  ^ 

$27.50  each* 

12  button  —  11  lines  1  hold  — 

$35.00  each. 

Available      in      beige,      ^een, 

orange    and    black.    (List    1st, 

2nd,  and  3rd  choices  in  colors 

lor  all  above  phones.) 

2  VOLT  STORAGE 
BATTERY  Polystyrene 
encased  2  volt  rechargeable 
battery  rated  at  20  amp  hours. 
Each  $2.50, 


TCS  REMOTE  SPEAKER 
(can  be  Uf^d  on  other  sets) 
Compact  louvred  bulkhead 
mth    box.   Has    3  switches  to: 

(1)  turn  your  xmtr  on  or  off„ 

(2)  turn  your  receiver  on  or 
off.  (3)  select  whether  you 
lifiten  to  a  low-impedance 
(500/300  ohm)  hi^ad^et 
plugged  into  the  jack  in  thi^ 
box.  or  whether  you  listen  to 
the  S*""  Jensen  PM  speaker  in 
the   bo3c.  5"  x  7"  x  5".  $4.95 

D    eachi. 

FACSIMILE      UNIT      Trans- 


kit^ 


milter  and  receiver.  12  x  12 
X  6'\  Used  in  many  offices, 
sends  2-'way  message  complete 
with  60  cy  power  supply,  with 
conversion  sheets.  All  for 
$14.95  each. 

5  LEVEL  TELEPRINTER 
TAPE  READER  Western 
Union  Model  8C,  5  level  tape 
reader.  Magnet  tape  advance 
good  for  high  speeds.  Excel- 
lent for  use  with  Electronics, 
par  allele  to-serial  converter 
Ctransmitting  dist.)  Each 
$7.95, 

PRC  9  BACK  PACK  WALKIE 
TALKIE  FM  27  to  39  MC 
with  antenna  and  battery  case* 
Good  for  camping,  hunting, 
etc.  Each  $27.50. 

PRC  6  WALKIE  TALKIE 
Range  47  to  56  MHz  FM. 
Lightweight  still  being  used, 
with  antenna  only  $19,95 
each. 

16  MM  MOVIE  CAMERA 
complete  with  F3.5  lens. 
Magazine  Load  type  motor 
driven  only,  Each  $G.95» 

OUTDOOR  SPEAKER  HORN 
(Executone  Mod,-MRP(02> 
20"  diameter,  -22"  long  used, 
03od  $35.00  each. 


88  MH  COILS 
$1.25. 


now  only  5  for 


\M/y' 


MORE  PHONE  EQUIP. 
'^MINI  WALL"  PHONES 
(ITT)  WITH  TOUCH  PAD 
available  in  pink,  beige,  green, 
black,  blue,  ivory  and  yellow. 
New  $27.50  each. 


similar      to 
12  button, 


TOUCH  PADS 
Touch  Tone  pad 
but  manufactured  by  Auto- 
matic Electric,  checked  out 
$12*50  each. 


LINEMEN  BELTS  complete 
wilh  safety  strap  $9,95,  Pole 
climbers,  complete  with  pad  & 
straps  $9.95. 

AFN  9  LORAN  RECEIVER 
INDICATOR  for  boats  &  air- 
craft used  to  get  your  position 
on  water^  air  or  land,  consists 
of  receiver  in  the  marine  band 
also  has  3''  CR  tube  to  show 
incoming  9gnal.  NOW  ONLY 
$24.50  each. 


i 


<^ 


^ 


B 


(List  1st,  2nd  and  3rd  choices  in  colors  for  all  above  phones.) 

Terms 

Remittance  in  full   or  25%  deposit  on  COD  orders.  All  prices  FOB  Los  Angeles 

warehouse.  Minimunn  order  $5.00.  6%  tax  for  California  residents. 


F 
,  California 


Jia   cla 


(§®, 


M624  South  Main  Street 
'Los  Angeles,  C A  90015 
213-749  1179         213-749-1170 
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SG-3/U  FM  SIGNAL  GENERATOR  by  Measuremer>ts  Corp..  covers  50  MH^  thru  400  MHz  in  3  bands.  .01  to  100,000M/V 
calibrated  ourput  fully  metered,  xn  excelleTTt  srgnal  generator  for  FM  dfignment  rn  the  amateur,  marine  and  commercral  Held, 
1 1 5/60  Hz , ._.... $375,00 

R'390A/URR   RECEIVER,   tunes  500  kHz  thru  30.5  MHz,  digiul  tuning  AM/CW/FSK/SSB,  115V/60  Hz,  a  beautiful  general 

coverage  receiver .,.,..,,....,.,,.,... , ,  .*,.,.. $550.00 

•'I 

BC  348  RECEIVER,  tunes  200^500  kHz  and  \.S  to  18  MHz,  28  volt,  easily  converts  by  building  11 5V/60  Hz  power  supply    565.00 

TS^413/U  SfGNAL  GENERATOR  75  kHz  to  40  MHz  m  6  bands,  precise  calibration  from  1  MHz  crystal  oscillator,  has  % 
modulation  meter  CW  or  AM  400/1 OOOCPS  variable  0-50%,  also  rf  ieveJ  meter  0  to  l.OV,  1 15V/60  Hz,  kieaf  for  amateur,  marine, 
aircraft  and  hobbyist  for  i-f  and  receiver,  transmitter  alignment  or  development  v^ork _  ,  495.00 

MODEL  VOX  Technical  Material  Corp.  variable  frequency  oscitlator,  tunes  2  thru  64  MHz  115V/60  Hz $85,00 

MITE  TGC  1 4  KSR  RTTY  page  printer  with  keyboard  1 1 5V/60  Hz,  late  military  type,  small  in  size $1 75,00 

HP-525A  frequency  converter  pfug-in  10-100  MHz,  for  HP-524  and  northern  series,  USM-26,  FR-38,  frequency  counters  . .  .  $65.00 

VACUUM  VARIABLE  CAPACITOR,  )ennings  UCSL  lO-IOOOMMFD,  rated  5000  volts  with  gear  drive  train  and  mountitig  bracket, 
has  shaft  and  gear  for  manual  tuning,  size  8!4"  L  x  3"W  x  3"Hf  popular  for  linear  building ,,.,.,,,,,.  $29.50 

572B/TT60L  tubes,  new^boxed  factory  fresh,  been  hard  tu  buy , .  , , , ,,..,......,,,,*,,,,.. $18.50 

CV-1758/URR  TMC  model  MSR-9  SSB  converter  designed  for  detection  of  SSB  signals,  the  MSR  (mode  setector  receiving)  will  also 
improve  reception  of  CW,  MCW,  AM  and  FSK  signals.  Works  with  all  military  and  commercial  receivers  with  455KC  if-  Size  is 
19"W  X  5y2"H  X  ISVrO;  Wt,  26  Ihs.,  late  Vietnam  version  of  the  CV-591A/URR  converter _..  $125.00 

TS^505D/U  VTVM  0-250VAC,  0-lOOOM/Ohm  resistance  n^easurement,  ac  frequency  response  30  Hz  -  500  MHz,  high  input 
impedance,  portable  ruggedized  construction,  complete  with  probe ..,,,...,, , $45.00 

PRC-6  Army  wjlkie-talkie,  47  to  56  MHz  FM  complete  with  antenn^n  less  battery * .  * $28.50 

ELECTRO  MODEL  NF  filtered  dc  bench  pf>wef  supply,  metered  0-50dc  and  0-25  Amps  dc,  variable  pot,  115V/60  Hz  input,  size 
9!4H  3*1  I4W  ?c  14L.  An  ideal  power  supply  to  run  1 2  or  28  volt  equipment.  Filtered  for  transistor  work $95.00 

SG-299D/U  square  wave  generator,  a  wide  range  1  Hz  to  1  MHz  continuous  coverage,  use  with  any  oscilloscope  to  determine 
frequency  response  and  phase  shift  characteristics  of  video  and  audio  amplifiers,  military  version  of  HP-21 1 A    $39.50 

TS148/UPM-33  Spectrum  analyzer,  range  X  band  8470  -  9630  MHz,  sweep  40-50  MHz.  Uf  bandwidth  50  kHz.  Perfect  for  any 
radar  work  .  , . ,,..,,,.,..,..... ,....,..., ,  .  * ,,,,..,,  $39.50 


n      w    ■m 


m      p.     ^     ^ 


«       li        B       ifc       fr       V        4 


4i»B*        ■•»        * 


.  132  50 

$45.00 

.  $65.00 

$175.00 

$24.50 
$28.50 

$125.00 


BALLANTtNE  300  ac  VTVM,  10  Hz  to  150  kHz  range.  IMV  lo  100V  in  5  ranges,  logarithmic  scale  MOdB,  accuracy  2% 

TS-98  l/ARC'21  Test  set,  used  to  test  ARC-21.  ARC^5  .  _  . .  _  . 

LAMPKIN  PPM  crystal  calibrator,  goes  with  Lampkin  105B  frequency  meter    .... 

TS*418/U  signal  generator,  a  fine  piece  of  test  equipment  covering  the  400  MHz  to  1 000  MHz  range  1 1 5V/60  Hz 

I  I  "03A/r  uL  I  eietypewriier  repeaier  .,,,.,,.  .i.*.  .* ..* ^  *  ^  ^  *■  *  ^ ...i.*.  ....««. 

MD-141 A/GR  modulator/power  supply , , , , 

SG'34/GPM'l  5  Loran  test  set.  Use  to  calibrate  and  test  all  Loran  ac  receivers   n5V/60Hz 

HP  1858  OSCILLOSCOPE  with  187B  dual  trace  amplifier.  DC  to  1000  MHz,  lOV/CM  to  200V/CM  internal  voltage  calibrator,  tow 
notse,  has  X-Y  recorder  output^  one  of  ihe  best ................. ^ .  $275.00 

AN/URR-13  RECEIVER  tuneable  UHF  200-400  MHz.  Popular  for  UHF  ham  bands,  monitoring  military  and  astronaut  frequencies, 
115V/60  Hz , $125.00 

R-109/GRC  RECEIVER  27  39.9  MHz  FM .,...  $27.50 

RA-84  ac  power  supply  for  Hammarlund  BC-779,  BC-1004  super  pro  receivers ,  , .-.,.....,  $18.50 

CONTROL  HEAD  CPC-I  for  military  Collins  61SS/MC  SSB  transceiver  ...  -  • .  •  • ..... ...........  $6.50 

URR-27  RECEIVER  tuneable  100  thru  190  MHi,  1 15V/60  Hz,  late  Navy  model,  ideal  for  lisienir^  to  ham,  aircraft,  poike,  weather 

$125,00 
CODE  KEY  Mfg  by  speed-x  for  Collins  Radio  straight  hand  key,  chrome  plated,  double  knob  with  black  wrinkle  base,  cord  and 
plug.  Was  mfg.  for  Collins  KWM-2  and  S-ltne  for  military  use  in  Viet-Nam.  New  in  Collins  packaging.  Can  be  used  with  Drake, 
Heath,  Swan  and  other  equipment.  A  beautiful  key , ......,......,.,,.,.,,  $12,50 

I'/e  offer  to  the  armteur  buUder,  hobbyist  and  expenmenter  mica  ore  dug  from  our  mine  here  in  the  Western  North  Carolina 
I'iount^in^  This  ore  can  be  sheered  then  cut  with  a  razor  blade  and  drilled  to  make  insulators,  washers,  wafers,  soUd  state  or  high 
voltage  insulation.  You  wUl  enjoy  working  with  this  mineral.  Price  S3.S0  lb.  Postpaid 

All  equipment  is  re^condilioned  and  tested  in  our  shop.  FOB  Otto,  H.C.  satisfaction  guaranteed  mail -orders  shipped  promptly. 
Write  or  phone  BiU  Slep  (704)  524^751 9. 


P.O.  BOX  100DEPT73 

OTTO.  NORTH  CAROLINA  28763 


DECEMBER  1974 
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The  RCA  Low  Drain  series  mobile  radio  has  been  a  workhorse  for 
several  years.  These  units  feature  a  transistor  power  supply,  and  a 
receiver  that  is  transistorized  from  the  second  mixer  through  the  audio 
states. 

Standby  drain  is  only  2.2  amps,  which  is  ideal  for  Amateurs,  Civil 
Defense  and  other  volunteers.  These  units  are  fully  NARROW- 
BAND ED. 


t 


SIX  TO  TEN  METERS.  CMFT-50  covers  25  to  54  mc  without  changing  coils.  Fifty 
watts  output.  With  accessories,  regularly  $125.00  for  December  only  $100.00. 
TWO  METERS.  CMCT-30  covers  148  to  174  mc.  Thirty  watts  output.  Regularly 
$100.00  for  becember  only  $85.00  with  accessories. 

SCANNING  CONTROL  HEADS.  We  have  a  few  RCA  Spnning  control  heads  stil! 
left.  These  heads  scan  across  four  channels  and  lock  on  to  an  active  channel.  When 
activity  ceaSies  the  head  resumes  its  scanning  activity.  This  is  a  solid  state  head 
which  uses  LEDs  to  indicate  the  scanning  activity  arid  the  channel  being  received. 
The  input  requirements  are  12  vdc  and  raw  audio  from  the  discriminator.  With 
schematic  of  the  logic.  (Shipping  weight  4  pounds)  Used  $75.00  each 

Send  your  check  or  money  order  to 


TERMS:  Ail  items  sold  as  is.  If  not  as  represented  return  for  exchange  or  refund  (our  option) 
shipping  charged  prepaid  within  5  days  of  receipt.  Illinois  residents  must  add  5%  sates  tax. 
Personal  checks  must  clear  before  shipment.  AH  items  sent  shipping  charges  collect  unless 
otherwise  agreed.  Accessories  do  not  include  crystals,  relay  or  antennas. 


I 
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IF  YOU  CAN  SOLDER,  YOU  CAN 
BUILD  YOUR  OWN 

Clock/Calendar 


i©ys)  SUM 


YmRaia  BMC.  has  available  a 


CLOCK/CALENDAR  kit  containing  over  120  separate  electrical 
components. 


The  clear,  simplified  instructions  include  step  by 
step  construction  procedures  and  ampfe  illustrations 

which  will  quickly  take  you  through  construction  of 
this  versatile  Clock/Calendar. 

THE  KIT  FEATURES: 

*  DISPLAY  OF  DATE  WITH  MONTH  AND  DAY  - 
displays  month  and  day  automatically,  through 
year,  except  for  February  29, 

*  DISPLAY  OF  TIME  ON  12  HOUR  CYCLE    hours 

and     minutes    displayed    with    A.M.    and    P.M, 
indicators. 

*  A  24  HOUR  ALARM  OPTION  this  also  includes  a 
snooze  button  which  delays  alarm  an  additionat  10 
minutes. 

*  A  9  HOUR  59  MINUTE  TIMING  OPTION  -  this 
allows  operation  of  any  pluggable  600  watt,  120 
volt,  5  amp,  60  Hz  electrical  device  such  as  a  radio, 
room  light,  stereo  or  coffee  pot. 

*  EASILY    VISIBLE    SPERRY®    DISPLAY    ^   this 

display  is  highly  visible  in  a  welt  lighted  room. 

An  attractive  case  may  be  fabricated  of  wood, 
plexiglas,  metal  or  whatever  you  feel  would  make  an 
appropriate  show-case  for  your  finished  kit, 

TO  ORDER: 


ft       t; 


'■^^ 


.4 


PLEASE  NOTE:  These  kits  do  not  include  cases* 

This  kit  when  completed  is  a  sophisticated  device 
which  offers  many  additional  features  due  to  its 
flexibility,  here  are  two  examples  of  what  can  be 
done  with  this  device; 

l.You  may  set  the  timer  to  play  your  radio  for  15 
minutes  at  bedtime,  then  the  alarm  allows  you  the 
option  of  waking  up  to  the  radio  m  the  morning  all 

automatically, 

2.  You  may  set  the  alarm  to  later  start  an  appliance 

which  will  operate  for  the  duration  of  the  setting 
on  the  timer. 


Order  Number  01-12241  -  BASIC  CLOCK  -  This  kit  does 
minute  appliance  timer  option.  Price  ,,....,.. 


not  include  the  24  hour  alarm  option  or  the  9  hour  59 

.    .    .    .    ..    _.    _._    .    _^    ^    ^    ^    .^.    di^«>i    >*j>>*< 01^17. 1/^  * 


Order  Number  02-12241  -  COMPLETE  CLOCKcThis  kit  includes  all  available  options.  Price    S65.00. 

SEND  YOUR  ORDERS  TO: 
SOLID  STATE  SYTEMS,  INC. 
P.  O.  BOX  617 
COLUMBIA.  MISSOURI    65201 

OR  PHONE  (TOLL  FREE) 
800  325-2981  -  800  325  2983 
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rNTERNATIONAL  ELECTRONICS  UNLIMITED 


DIGITAL  INTEGRATED  CmCUIIS 
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10%  OFF  ON  ORDERS  OVER  $25.00 


LOGIC  PROBE  KIT 

•  Ton  nsnoilvx  capability 

•  Checks  Til  Bi  OTL  logic 

•  Dual  slope  mcinary 

»    Internal  5V  rogulatpr 

Ka   II  compjuiff   with   all   necessvrv 
componefiti.  ea$e.  ptobe,  com  pile  te 
inilmctioni  ^nd  logic  irtvdrt.  Si 9.95 


TRANSISTOR  GRAB  BAG 

PWP&fMPN 

Yield  50*)^  +  Gcw>d 

Good  for  use  3$  t^pnfifiT  drivers      30^S1.CK) 


POWER  SUPPLY  SPLITTER  KIT 

»   Gxound  referettce  for  posiuve  St  rt&gativo 

output  from  fingie  su pfily  —  ^ny  DC  sourcQ  to  20V 
«    Bfilunced  output  sdjustment 
■    1  ami^^-currenl  ciiiiptability  with  tlnk 

•  tncreose  useful i>ess  0I  your  power  supply 
Compleia  «itfi  aW  cotnpo«w\U  8t  irturyaiom         S4.9& 

IS  PIN  CALCULATOR  KIT 

+   MM  6738  18  PIM  Calc^  Chtp  fo^r  function  %  Dipt 

•  A  pair  of  3iTi'1  PAKS  ifidigitl  LEDNSN  33 

•  Ona  75492  NEK  Digit  driver 

Schematic    and     instructions    included.     You    lupply 
$Mrttche3.  keybcijird  and  battery  for  complete  takaliit'Or. 

S9.95 


CAICUIATOR  CHIPS 


^(Kll    LSt  [4li*mm  Add,  siibfr,,  mutu  A  <JW,,  12-dlj(. 

Dflti  iuppliiod  wiiN  chip  iJ.Si^a 

Dlld  Hllv  ^-^  RcEuftdjiUl*!  wUh  pjrchAW  1.00 

:  uuj  LSI  «lrrrll«r  ft»  tWI  km€.  4»  kti  bttlHitv 

opa^tvd  '  OaU  HtppHvd  Mttli  chl^  7.9S  «« 

DWft  ovrf^  ^.^  IMwtdiiil*  with  pun;kts«  1  im 

^om  ISl  42a  pttti  tuU  4  hHKL  mam.  il-4ii.  difpj.  ft 

cjTc.  7  i«f|.  inll|i^  ovtp.  0«ia  fuppi  mJcMp  $AV  i4- 
Dttm  onty  —  Kc-fundAt^lr'  wlih  punchuc  l.dO 

MMS7ifr  10  Pifl,  e^diR.,  idd.  tuiilr.,  tmU.,  4iv.        3.«  fea. 


DIGITAL  CLOCK  CHIPS 

M^ 

wiih  n>^.  (Ja»i                                        g  95  w. 

MM 

eCD  miJiL  wi\h  ipcc,  ihwt                     6,95  tt. 

'     IV^M 

^111  2B^lh  «ny  rcadoji  b  digic  lpp» 

BCD  mui  with  ipec   ih^et                        /.Sf*  f*. 

MM 

%in  H-pjfi  L{l>-lntand»icvni  readout  miflt 

6-*l«|pi  »ith  ipKL  iihm                           1 95  ^1 

WVI 

51tfa  Mhpdfi  norm.  ,iMrTn  set  tnocue  ilnnti-tnncf 

1;  Of  i4-l»,  Qpct«i,  ifcti*!  fpet  ilkect     12.fS  M 

MVIOB 

MV&U 


MAN2 

MANIA 

MANIM 

MAISt4 

MAN^ 

MAN  7 

MAN« 

MA.N66 

[7L717 


MCD2 
MCTl 


LED* 


V\i\b\t  teii  TO  m  "^"n-i. 

Aitii(  le^di  Tiii(roimini<  dome      Ibei.     5;  t.LJiO 
ttimbo  ctetr  doifw  viiible  rnt  .15  ra.    jvl  UO 


Displays 


Red,  7  wj;.,  .i7fci  f  2-50  ea 

Red  iipha  numerJc,  Jl"  4,95  «a. 

Rifd,  7  ic^.,  ,127"  111  IFn?  letdi  .79  ua. 
Fled.  7  SfiK..  .  127"  «la^ervd  leids    1.15  eh. 

ftcd,  7  leg..  .190"  2-1 5  «a 

CneeHi  7  sefi.,  .270^'  its  v^ 

Red,  7  «^  .ITtr*  t  |^>«^ 

Velltm,  7  sepf.,  .1?0"  l.fS  tM. 

.71  *  hkjth  dSj^ci  w«wifi^  LfD  4.§5  m. 

ted.  7  leg..  J"  Z.1S»* 


OPTO  ISOLATORS 


Pic^des  Sl.09ea. 

Transistor  .69 1*4. 


PHASE  LOCKED  LOOPS 


560 

PtiAse  tocttd  Um»^ 

DIP 

1.7SQi. 

561 

Phase  LocL«]  Loop 

DIP 

2,75  ea. 

562 

Phase  Locked  Loop 

DIP 

2,75  Ci. 

56S 

Pha^e  Locked  Loop 

DIP 

3.65  ea. 

S64p 

Functton  Generaior 

MINI 

DIP 

2.75  ei. 

5fc7 

T<Mi«  Ceneralw 

MJNI-DIP 

3-95  ea. 

LINEAR  INTEGRATED  CIRCUITS 


ma 


Hi  pi'rftJfrnfldCe  AMP 

Pouii'vr  Vu(|jii;r  tefijuL 

Mn;>ti  Po**f  Op  tanp 
^  V  te^ilatar  100  ma 
^  V  1A  ftvji^LaiDr 


MIN(  DIP.  TO^S 

TOhkS 

TO-5 

ro-s 

MIH14^P»  TO-5 
TO-1 


VnU«Kf>  Fotkm^t  Op  Afnf»TO-S 


MIMI451P. 
I>IP 

Dip 


rm 


|T»f| 


"J  5 

1 24 


TiM^t 


Ml  pwf.  VoIl  CumparlT 
H'-iipecd  Duil  CcfTTipflrfr. 
Ne]|.  ReR.  5.3,  1^,  t5 
Quad  Op  Amp 
Qiud  Compaiaior 
Pq%  VqIl  ilc|t, 
(«W4V.1 3V'1  W.1IV-24V1 
AGC.  tvRlch  AMn. 
Al  -ir  ^liipH^liKluf 
AI14  fM.SSB  ^uip 
Pert.  VoIL  Rfltulimr 
JW  Sirfteo  imp 
J  W4U  Atjdiu  Amp 
.faW  Aiidm  iTHp 
LnM-NoJse  Oyji  Prp^Amp 

Pm.  Vf]lt>jt#  RtfOJilalar 
iimcf 

■r-ir  AMT 

DhaI  DtHercni  C«iapat- 

Out)  H»  P^ri  Op  AMP 

Camp  Op  AMP 

DuaJ  741  t>p  kmi^ 

Tffn   Aji[.  7J1 

Stereo  frit- Amp 

^M  htulpi  Siirteo  demad 

FM  MulpK  ^r«o 'Demod  OtP 

DuaI  CcHTip.  Ofp   Amp,        MiNI-DlF 

Ov*l  tM  III  VtilL  CoiRp.  Dip 

TV'fM  Smirid  $vi4iM»  OtP 

IM  D«t-LM11^  *  Airfio     OiP 

Quad  Amplificf 
Pn^cition  Timpf 
Cor*  Wtem  Isnw  AMPI 
Cflff  ML*m  !jcti!ift  AMF'L 
Corv  Mem  Scrnf  Amp 
COJ*  Mtrti  Scow  Amp 
lurxflon  t:«ii#^fat&r 
Oual  Pen^^hrril  Driver 
Ou4l  fCTTjuhrfil  Ofiwiff 
il^ii  Diul  Pcripli  Dirfirfff 
Quhd.  i«K  4*tKrt  KH 

Hta  (Si|$ii  dmrr 


la-s 


Tt>-2ia 

TO  S  m  OtP 

DIP 

DIP 

MINhDiP 

DIP 

DIP 

MFNI  E>|P 

t>IP 

(J(l» 

DIP 

M1«il-DlP 

MINI -DIP 

TO-5  Qt  DIf 

EXP 

DIP 

DIP 

MINl-OlP,   TO-5 

TO-5  or  DIP 

MINI-DIP 

DIt* 

DIP 


DIP 
OtP 
DIP 

niF 

VHP 
DIP 
DIP 

MINhDlP 
Ml  VI -Dtp 
DIP 


t>lP 


.79  pa 
MkSL 

.r»9ra 
.95  <-* 
-3^ca 

1  63  r* 

1.1^  T* 

1.34  P* 
i,9S  P* 

1.95  f^a 

J3  CM- 

1.25  ra 

.39  ra 

t.lSfji, 

t,79ffa. 

U79ea 

.73  m», 

39  ra 

.4Sta 

1.19  « 

.7*1  Hi. 

39'Qi 

.m  «a. 

1  19  ea 

.^ta 

.79  ra 

.59  ep. 
65  pa 

.09  t;A 
1.S9  p« 
1.15  ea 

39  pa 
39  fa 
19  «* 

I.S^  Ml 

1.«^r«, 


ripase  iprrllv  whjc+i  da  la  bhe«t»  »tc  rpnuFrtd  wllh  ordt^ 
Ad(t  1.50  ptii  da  la  ihtuvi  lot  jiemi  pncpd   ivti  than  I1.Q0 


fRANSlSTOR  SPECIAl 


Ni  VollagF  Piii*«r  Tranititon  ^*  Prime  QiiaJ^tf 
Typically  aq  Beu  at  SO  M.Hi^    10W,  1 A  n>*x  TO-5 

NPN     400  VOLT      *2.45  ea.     WJth  combined 
NPN     100  VOLT         1.20  ei     loul  oMOO 
NPN     200  VOLT  .rs&i,     tram  .=*  15%  Ofi 


P 


P 


MEMORIES 


not  25&  bil  RAM  MOS 

1103  1024  bit  RAM  MOS 

?i&0  1024  bit  RAM  Low  Power 

7489  M  bit  RAM  TTL 

8221  PrcrRr^fTimible  ROM 


^«m\  €^M,7n 


All  ttvms  or*  n<w,  unui«d  lufptui  port» — t«it«d  fundi ontil.  Scrtftfoctiori 
ii  guorontBed.  SKlpmsnl  wiM  be  mode  vio  fint  clos&  moil  —  poifoge 
paid  —  In  U.S',  Coriodo  and  M«xko  within  thrfl«  deyi  from  reciiph  of 
«rd«r.     Minim  urn  order  —  $5.00.    Callforiiio  reiJdfinti  add   lolei  tax. 

INTERNATIONAL  ELECTRONICS  UNUMITED 

P.O.  BOX   170B      MONTEREY,  CAUF.  92B40    USA 


6  DIGIT  CLOCK  KIT 

Coniitim  -  MM5I13  -  6  MAN7  -  aI\  digit  rnterfice 
IC*s  and  all  components  needt^d 
le^5  pwr  %fmr  md  case 


ADD  A  DIGITAL  CLOCK  TO  YOUR  SHACK 


S27.95 


4  DIGIT  CLOCK  KIT 

Cdntainf  -  MM53 12  -  4  MAN7  -  ail  digit  interfjc*: 
tC'i  and  aM  component  needed 
less  pwr  xfmr  and  ca^c 


S  22.95 


146 


73  MAGAZINE 


R 


W  extended   hours 
convenient   location 

at    ERICKSON    COMMUNICATIONS 


r 


only  STANDARD 

sells  more  STANDARDS 
than  Erickson...3nd  here's  why 

ERICKSON  SPECIAL  1 
SRC-146Awith 

•  Charger 

•  ""Stubb  y  "  antenna 

•  Leather  case 

•  NrCads 

•  94/94^  34/94  and  one 
channef  of  your  choice 


SYNTHESIZED  ! 


List  Price: 

Shipped  prepaid       Yn/t  ^A  \/P' 
for  cashier's  check   '  ^^  *^^vc. 

orM.o.  YOUR  PRICE: 


$369.00 

50.00 

on/y  $319.00 


Inoue  's 
IC-230 


New 


•  162+  channels,  simplex  or  offset  (600  kHz) 
for  repeaters 

•  All  modular  construction 

•  Super  hot  MOSFET/helicat  coil  A}l\f  receiver 

•  AVAILABLE  NOW  !  .  .  .  only  $489,00 


TEMPO  SOLID-STATE  POWER  AMPS 


Made 


MODEL 

DRIVE  POWER 

OUTPUT  POWER 

PRICE 

1202 

5-25  watts 

100  135  watts 

$228 

1202B 

1-2.5  watts 

120  130  watts 

$239 

802 

5-12  watts 

70-90  watts 

$190 

802B 

1-2,5  watts 

80  90  watts 

$195 

,   502 

5-15  watts 

35-55  watts 

$110 

502  B 

1  2.5  watts 

45  50  watts 

$130 

302 

1*2,5  watts 

30-35  watts 

$93 

152 

1  watt 

1  5  wa  tts 

$59 

And  many  nwre  from  SBE/Clegg/ICOM/Kenwood/l'empo/Antenna  Speciafists/Larsen 

Make  ERICKSON  your  headquarters  for  all  your  FM  needs  .  .  . 
SBHD  QSL  FOR  COMPLETE  SPECIFICATtONS 

RICKSON  COMMUNICATIONS 

4135    Main    Street     Skokie.    IL    60076    (312)677-2161 

Extended  hours:   Days  9  -  4:30,   Monday   through  Saturday; 
Evenings  6:30  -  9,  Monday,  Thursday,  Friday 


DECEMBER  1974 
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SOLID  STATE  SURPLUS 

....  four  months    later 


Dear  Customer^ 

Four  months  ago  we  ran  our  first  ad  in  these  pages.  You  may  even  remember  the 
"just  what  the  world  needs,  •  ,another  surplus  place?"  banner  which  said,  in  effect, 
we  aim  to  do  things  a  Httle  differently. 

Those  of  you  who  have  ordered  from  us  know  what  we're  about,  .  .hobbyist 
parts  at  truly  competitive  prices,  fast  tumaround,  no  back  ordering.  .  -and  judging 
from  your  reaction,  this  is  what  you  want. 

For  those  reading  about  us  for  the  first  time,  a  few  comments-  One,  we  do  not 
publish  a  catalog,  for  two  reasons.  First,  our  "catalog"  is  this  page  -  it  lists  every 
product  we  sell.  (A  couple  of  months  ago,  we  had  an  ad  saying  "Solid  State  Surplus 
proudly  announces  its  first  catalog."  The  point  of  the  ad  was  that  the  ad  itsdf  is 
our  catalog,  although  we  didn't  manage  to  make  that  point  too  clearly. .  ,  I  guess 
that's  what  happens  when  you  let  electronics  freaks  do  the  advertising.)  There's 
another  reason  why  we  don't  have  a  catalog:  We'd  have  to  charge  more  for  our 
parts.  When  you  send  in  your  65^  for  a  regulator,  you  want  to  pay  for  the 
regulator,  not  the  price  of  mailing  catalogs  out  to  other  people.  We  are  trying  to 
avoid  anything  that  would  force  higher  prices. .  .hence,  no  catalog.  What's  for  sale  is 
listed  in  the  ad* 

Another  comment:  we  enjoy  deaHng  with  you,  our  friends  and  customers.  We 
appreciate  the  notes,  the  comments  and  the  criticisms,  too.  If  you  have  something 
you  feel  like  saying  to  us,  go  right  ahead;  we've  all  got  big  ears  and  we  listen  hard, 
The  increased  interest  in  the  4016,  for  example,  is  what  put  it  in  our  repertoire  of 
ICs,  .  .and  who  knows  what  we'll  come  up  with  in  the  months  ahead? 

But  to  return  to  the  present,  here's  what  we  sell  now.  You  know  the  rest;  spiffy 
data  sheets,  orders  filled  (usually  airmail)  within  48  hours  of  receipt,  no 
backordering,  and  individual  testing  of  each  part- .  just  what  the  world  needs, 
another  surplus  place.  SOLID  STATE  SURPLUS 

LM  309K  5V  lA  regulator  $L20 

LM  37 1M  high  performance  comparator  $  /,  00 

LM  339  dip  quad  comparator  $h50 

LM  555  timer  $.85 

LM  723 D  adjustable  precision  voftage  regulator  $.65 

LM  741  mini  compensated  op  amp  $A5 

LM  747 dip  dual  74J   $.70 

LM  3900  dip  quad  op  amp  $.45 

LM  4250  T05  programmable  op  amp  $2.00 

LM  1558  mini  dip  dual  741   1 75 

NE  53 1  mini  dip  hi  sle  w  op-amp  $h25 

CD  4016  quad  analog  switch  $1.00 


ABOVE  MATERIAL  IS  GUARANTEED 
FUNCTIONAL,  RETESTED  MATERIAL. 
USER  SATtSFACTION  GUARANTEED  FOR 
HOBBY  AND  EXPERIMENTAL  APPLICA- 
TIONS. 
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m 

O 
m 

S 

7400 
7401 

$    ,18 
,19 

TTL 

741 82 
74184 

.89 
2.30 

m 

7402 

.19 

7475 

.75 

74185 

2.19 

7 

7403 

.19 

7476 

.47 

74187 

600 

CD 

7404 

.21 

7480 

.50 

74190 

1.50 

7405 

.22 

7482 

1.75 

74191 

1.50 

7406 

.39 

7483 

1.11 

74192 

1.35 

7407 

.39 

7485 

1.10 

74193 

1.35 

7408 

.25 

7486 

.44 

74194 

1.39 

7409 

.25 

7488 

3.00 

74195 

.95 

7410 

.19 

7489 

2,75 

74196 

1.25 

7411 

.29 

7490 

.79 

74197 

.99 

7412 

.40 

7491 

1.29 

74198 

2.19 

7413 

.79 

7492 

.79 

74199 

2.19 

7416 

.39 

7493 

.79 

74200 

6.95 

7417 
7418 

.39 
.25 

7494 
7495 

.89 
.89 

CMOS 

7420 

.19 

7496 

.89  1 

CD4001 

$   .55 

7421 

.35 

74100 

1.50  1 

CD4002 

.55 

7423 

.35 

74107 

.47  1 

CD4007 

1.25 

7425 

.39 

74121 

.55  1 

CD4009 

.85 

7426 

.29 

74122 

.47  1 

CD4010 

.65 

7427 

.35 

74123 

.99  1 

CD4011 

.55 

7429 

.40 

74125 

.60  1 

CD4012 

.55 

7430 

.22 

74126 

.79  1 

CD4013 

1.10 

7432 

.29 

74141 

1.15  ( 

CD4016 

1.25 

7437 

.45 

74145 

1.10  i 

CD4017 

2.50 

7438 

.39 

74150 

1.05  1 

CD4019 

1.25 

7439 

.50 

74151 

.89  1 

CD4020 

1.50 

7440 

.19 

74153 

1.29  ( 

CD4023 

.55 

7441 

1.08 

74154 

1.25  ( 

CD4025 

.55 

7442 

.99 

74155 

1.19  { 

CD4027 

1.25 

7443 

.99 

74156 

1.29  1 

CD4030 

.60 

7444 

1.10 

74157 

1.29 

MC3022 

2.00 

7445 

1.10 

74160 

1.65 

74C00 

.35 

7446 

1.10 

74161 

1.39 

74C04 

.69 

7447 

1,10 

74163 

1.59 

74C20 

.65 

7448 

1.10 

74164 

1.89 

74C173 

2.50 

7450 
7451 

.24 
.27 

74165 
74166 

1.89 
1.65 

8000  SERIES 

7453 

.27 

74170 

3.00 

8091 

.59 

7454 

.39 

74173 

1.65 

8092 

.59 
1.39 
1   59 

7459 

.25 

74174 

1.85 

8095 
R123 

7460 

.19 

74175 

1.85 

O    1   £  ^J 

8130 

<   1  ^  -i? 

2.19 

7470 

.45 

74176 

.89 

8200 

2.59 

7472 

.36 

74177 

.89 

8210 

3.49 

7473 

.43 

74180 

1.05 

3223 

4.00 

■Ck 
C£> 

7474 

.42 

74181 

3.50  ' 

8288 
8520 

1.15 
1.29 

20%  Discount  for  100 

8826 

5.00 

Pieces  Combined  7400 

8880 

1.33 

Christmas  SPECIALS 


USA  MADE 


Digital  LCD  Watch 

Liquid  Crvstal  Display 
Constant  on-Shock  Proof 
uses  Field  effect  display 
Accuracy  to  1  Minute  a  Year. 

5  Year  Warranty      $149.95ea 
Unassembled  Kit         9*^  95ea 

California  Res.  Add  6%  Tax 

CALCULATORS 

5m8'-4  Function  9V 
6  Month  Warr,  Red  Led 


$29,95 


SL8M-4  Function  Memory  $53,00 
%-Add  on  Disc  •Tilt  Lens  ea 

5m-20— 5  Function  Memory  $39.95 
Constant'9V— 1  Yr.W.  ea 

TIME-Temp  Display 

6  digit  LED  Display 

Liquid  Crystal  Temp,  Display 

115  Volt  1  Yr.  Warr.     $39.95 
—  Kit  from  $29.95 


14  pin  DIL  .26 
16  pin  DIL  ,29 
18  pin  DIL  ,46 
22  pm  DIL  .65 
24  pm  DIL  .68 
28  pin  DIL    .99 


PROJECTS 

8263  $  7.00 

8267  4,00 

2513  12.00 

2518  7.00 

2524  6.00 

7805  2.00 


IC  sockets 

8pinDiL    .22    36  pin  DIL  1.70 

40  pin  DIL  1.90 

WIRE  WRAP 

LEVEL  #3 

14  pin  DIL  .46 
16  pin  DIL  .55 
24  pin  DIL  1.05 

Satisfaction  Guaranteed.  All  Items  1CX>%  Tested 
$5.00  Min.  Order  -  Ist  Class  Mail  -  No  CKarge 

California  Residents  —  Add  G%  Sales  Tax 
Wholesale  Outlets  —  Write  for  Special  Discounts 
Write  for  FREE  Catalog  -  Data  Sheets  .20^  each 

P.O.  BOX  822,  BELMONT,  CA  94002 

oSI  (415)  592-8097 


LM300 

LM301H/N 
LM302H 
LM304H 
LM305H 


LINEAR 


$ 


Voltage  Follower 
Negative  Volt  Reg 
Positive  Volt  Reg 
LM307H/N  Op  Amp  {Super  741) 
LM308H/N     Micro  Power  Op  Amp 
LM309K  5  Volt  Regulator/Annp 


.79 

.30 

.75 

1.10 

1.00 

.35 

.99 

1 


LM310H 


tnr^proved  Volt  Follwer  1,35 


LM311H/M  Hi  perform  Volt.Comp. 


LM318N 

LM320K 

LM324N 

LM339 

LM340K 

LM370N 

LM373N 

LM380N 

LM555N 


.89 
2,00 
1 ,  50 
1.75 
1 ,65 


Hi-Speed  Op  Amp 
To  3  Neg,  Regulator 
Quad  741  Op  Amp 
Quad  Comparator 
Positive  Volt  Regulator1,89 
A  6  C  -  Squelch  Amp  1 .55 
AM/FM  $$  B  Strip  3,30 

2  Watt  Audio  Power  Amp   1.15 
Timer  .75 


LM565LM566-LMS67  Phase  LX.  2,00ea 


LM703H 

LM709H/N 

LM723H/N 

LM741  H/N 

LM747H/N 

LM74aN 

LM1310P 

LM1458N 

LM1556N 


RF/IF  Amp  .45 

Op  Amp  .29 

Voltage  Regulator  .55 

Comp.  Op  Amp  ,30 

Dual  Compen.  Op  Amp  .79 
Freq.  Adj.  741  .40 

Stereo  Demodulator  3.50 
Dual  Comp.  Op  Amp  .65 
5  Times  Faster  741  1 .85 

LM2307P  Current  ControHed  05  CiL  3.1 5 
LM3065N  T.V.  FM  Sound  System  .75 

LM3900N        Quad  Amp  ,50 

LM3905N        Precision  Timer  .65 

LM7522  Core  Memory  Sense  Amp.  2.50 
LM7524  Core  Memory  Sense  Amp,  1,50 
LM7535  Core  Memory  Sense  Amp.  1.00 
LM754S1  Dual  Peripheral  Driver  .49 

LM75452  Dual  Peripheral  Driver  .49 

LM75453  Dual  (LM351)  ,65 


LtDS 


MV  10 

5/1 

MV  50 

6/1 

MV  5024  5/1 

MAN  1 

1.95 

MAN-3 

.95 

MAN-4 

1.95 

MAN-7 

1.00 

DL33 

1.95 

DL747 

?  ?jO 

POWER  SUPPLY  KITS 

Variable  Power  Supply 
5  to  25  Volt  1   Amp 
Less  Chassis  $19.95_per  Kit 
FIXED  POWER  SUPPLY 
1  Amp     Specify  one  of  the 
ten  available  voltages  plus 
Plus  Voltage:       5  6  12  1  5  24 
Minus  Voltage:  5  612  15-24 
Less     ChasshS  $16.95  per  Kit 


BILL  GODBOUT  ELECTRONICS 
BOX  2673,  OAKLAND  AIRPORT,  CA  94614 


THOSE  WHO  HAVE  BOUGHT  THE 
8008  PROCESSOR  FROM  US  OR 
RGS  OR  CYBERTRONICS  WHO 
ARE  INTERESTED  IN  SHARING 
HARDWARE  AND  SOFTWARE 
PLEASE  SEND  FULL  NAME  AND 
ADDRESS  -  AND  WE  WILL  PRE- 
PARE A  MAILING  LIST  AND 
SEND  IT  TO  ALL  WHO  HAVE 
SENT  IN  NAMES  AND 
ADDRESSES. 


8008  PROCESSOR  8  bit  on  a  chip $50.00 


21G2102/2602  N  CHAN  Bit  static  RAM. 
SPECIAL  FOR  THIS  MONTH  ONLY  $15.00 


\ 


TTL  SPECIAL  74175  Quad  Latch $1.10 

MOS  DYNAMIC  MEMORY  1  x  1024  bit  MM5260 $5.00 

LINEAR  SPECIAL  741  Mini  Dip  op  amp    10/$3.50 

LM  309K  5V  1A  REG $1.75 

LM  320K  NEG  Reg  available  in  5V  12V  &  15V $2.25 

LM  340K  POS  Reg  available  in  6V,  8V,  12V,  15V,  24V    $2.25 

41 94  TK  adjustable  dual  tracking  reg  T066 $3.90 

4195  TK  dual  tracking  reg+15V  T066 $3.40 

fCs,  most  TTL  &  LINEAR  in  stock  —  Send  stamp  for  FREE  catalog 
CMOS  DIGITAL 

74C00  .60  CD4011  .55  CD4042  2.95  555  85 

74C02  .60  CD4Q12  .55  CD4044  2.95  556  160 

74C04  .85  CD4013  1.10  CD4049  1.10  723T  QR 

74C10  .60  CD4014  4.00  CD4050  1.10  79^0  il 

74C20  .60  CD4015  4.00  004116  1.25  '^,r,  ,1 

74C73  1.65  CD4016  1.10  ,  ,^,cAo  V 

74C74  1.25  CD4017  3.20  LINEAR  741T  .50 

74C76  1.75  CD4018  3  25  LM301M  .45  ^47D  .75 

74C107  1.75  CD4019  1.25  LIV1311M  .95  748M  .50 

74C151  3.30  CD4020  3.50  LM318  1.75  ""^^S  1.50 

74C160  3.25  CD4021  4.00  LIVI339  1.50  ^^96  1.75 

74C161  3.25  CD4023  .55  LM370  1.25  CA3028  .75 

74C162  3.25  CD4024  2  75  L1V1371  1.25  CA3065  .75 

74C163  3.25  CD4025  55  LIVI372  1.25  CA3086  .45 

74C195  3.15  CD4027  150  LIVI374  2.00  3900  .65 

CD4001  .55  CD4029  6.00  LIVI380  1.65  4136  1.95 

CD4002  .55  CD4030  .55  LM381  1.75  4250T  2.25 

CD4008  4.00  CD4035  2.50  LIV1382  1.75  5556fVI  1.50 

CD4009  .75  CD4037  2.95  LIV1399  1.75  5558  .75 

CD4010  .75  CD4040  5.00 

ALL  ITEMS  IN  STOCK  and  will  be  shipped  within  24  working  hours  of  receipt  of  order! 

Include  50d postage  and  handling  on  orders  under  $10.00 

Sorry,  NO  C.O.D/s.  CALIFORNIA  RESIDENTS  ADD  sales  tax. 
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CHARGE  IT 
ON 


master  charge 


THE  iKtTERe/^ifK  CAAO 


V 


CALL 


TOLL 

FREE 

NUMBER 

(Continental  48  States) 

800 
325-3636 

MO  CUSTOMERS  CALL 

314-993-6060 

COLLECT 


CHARGE  IT 


BankAmericard 


mS^^m  //?/ 


CALL 


I 


TRADE 


NEW 


CALL 
HAM  RADIO  CENTER 


TRADE 


USED 


(9  A.M.-5  P.M.  Central,  Closed  Sun.  &  Mon.) 

FOR 
A  SQUARE  DEAL 


ON 


DRAKE 
TEMPO/ONE 

TEN-TEC 

CLEGG 

STANDARD 


YAESU 

SWAN 

COLLINS 

KENWOOD 

REGENCY 


We  carry  all  major  brands  and  a  large 
stock  of  used  reconditioned  equipment 

HAM  RADIO  CENTER  INC. 


8342  OLIVE  BL. 


ST.  LOUIS,  MO  63132 
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7 -Segment  Readout 
12-PIN  DIP 


Three  digits  with  right-hand  decimal 

Plugs  into  DIP  sockets 

Sfmflar  to  (LITRONIX)  DL337 

Magnified  digit  approximately  A** 

Cathode  for  each  digit 

Segments  are  parallel  for  multiple 

operation 
S-10  HA  per  segment 
EACH  $3_00     4  (12  Digits)  $11,00 


RCA  Numttron 

SPECIAL:     5  FQH  $20.00 

DR2010 


Potter  &Brumfie[d 


TYPE   KHP   RELAY 
4    PDT   3A  CONTACTS 

24  VDC   (650 

coil ),.. ,$1.50 

120  VAC  (10.5  HA 
coil  )..,,$L75 


Power  Supply  SPECIAL! 

723  OIP  variable  reguUtorchip  1-4€V, 
+  or  '  output?  150  MA  lOA  with  exter- 
nal pass  trans is tor*-w1th  diagrams  for 
many  applications, 
EACH  $1,00  10  FOR  $8,95 


CTML   SPECIAL    . 

CofTi  pigmentary  Transistor  Log1  c . 
This  logic  family  is  unique  in  that 
both  NPN  and  PNP  transistors  are 
combined  in  the  same  package.  Un- 
like TTL  &  DTL,  the  outputs  are 
current  sources  (in  the  high  state) 
as  well  as  sinking  current  in  the 
low  state.  These  are  brand  new 
units,  some  of  which  are  mismarked 
mth  UTL  ntiflibers, 

CTL  9956  dual  2- input 
^^^  AND  buffer 

griMffp:     CTL  9953  2-2-3-input 
TyAnii^  AND/OR  gate 

^  CTL  9952  dual   8- input 

NOR  gate 
Data  supplied;  all   parts  are  dual* 
In-line.   MIX  OR  HATCH,    5  FOR  $1,00 


HV50  Red  Emitting 
iO-4  HA  §  2V 


MV5024  Red  TO- 18 
High  Dome 


MVIOB  Visible  Red 
5-7  HA  ?  2V 


LED's 


$  .20 
10  FOR  $L25 


10  FOR  $2,95 


$  .30 

10  FOR  $2.50 


Z|>-SPECIAL 

Special  74  1  fully-compensated  opera- 
tional sjnplifiers.  i4-Pin  DIP  (only)* 
Urmarkedt  tested »  guaranteed.       Super 
Spec  i  a 1 ! 
EACH  $.35  10  FOR  $3.00 


5001  Calculator 

40-Pin  calculator  chip  will  add,  sub- 
tract, multiply,  and  divide,  12-d1git 
display  and  calculate.  Chain  calcula- 
tions. True  credit  balance  sign  out- 
put. Automatic  over-flow  indication. 
Fixed  ciecitnal  point  at  1,  2,  3*  or  4, 
Lead  i  n  g  zero  suppression.  Complete 
data  supplied  with  chip, 

CHIP  AND  DATA, ONLY  S6,95 

DATA  ONLY  (Refundable),,,  $1.00 
5002  LOW  POWER  CHIP  AND  DATA  S12.9S 


High  Quality  PCB 
Mounting  IC  Sockets 

8-PIH»  14-P1fi,  16-Pin  and  24-Pin  PCS 
mounting  ONLY— no  wire  wrap  sockets. 


o-Pin# 4 .  * .  * $  ^22 


14«Pin.,*.** ..$  ,26 

16-Pin $   .30 

24-Pin S  .75 


40-Pin 


*  *  *  *  *  m  ^  ^  t  £.J 


All  iC's  axe  new  ami  fully- tested, 
Ii«ads  are  plated  with  gold  or  solder. 
DrdexB  for  $S  or  more  vill  be  shipped 
prepaid.  Add  %S^  for  handling  and 
postage  for  smaller  orders;  residents 
of  California  add  sales  tax-  IC  orders 
are  shipped  within  2  workday a --kits 
are  shipped  within  10  days  of  receipt 
of  order.  $10  minimuni  on  C#O.D.*£ 
(phone   in) .  (916)    334-2161 

MAIL  ORDERS,' 

P.   0.   &03E   41727  4811  ?tyrtle  A?e, 

Sncnm&ntOi   CK  SacraaeatOp   CA 

95^41  95841 

MOttBY  BMCK  Gt/ARJUTTEE  OH  ALL  OOODSl 

SEND  FOR  FREE  FLYER  LISTING  100* s  OF 
HONEY-SAVING  BARGAINS! 


CMOS 

CD^OOl  $  .75  CD4023  S  -75 

CmOOZ  -75  74C20  ,75 

CD4011  .75  74C160  3.25 

CD4012  .75 


3-Ainp  Power  Silicon  Rectifiers 

HAHKED  EP03CY   AXIAL   PACKAGE 


PRV  PRICE 

100»,.--*S,10 
200......    .15 

400......    .18 

600 23 


PRV  PRICE 

BOO $.30 

1000 40 

1200 50 

1500 65 


aiQDE  ARRAY  10-1N914  silicon 
signal  diodes  in  one  package.  20 
leads  spaced.  1";  no  eornflon  connec- 
tions. 

EACH $,29 

10  FOR  $2,50 


BRBVLOn 


7400 

74H00 

7401 


$  .25 


74H51 

7453 

7454 


$  .  j5 
.20 
.25 


74h0i 

-35 

7402 

.35 

7404 

.28 

74H04 

*3i 

7405 

.23 

7406 

.70 

74oa 

.35 

74H08 

.35 

7410 

.25 

7413 

i.^S 

7417 

.40 

7420 

,25 

74L20 

.3& 

74H20 

.35 

74H22 

,35 

7430 

.25 

74H30 

.35 

74L30 

.40 

7440 

.25 

74H40 

.35 

7441 

1.25 

7442 

L20 

7447 

1.50 

7450 

,25 

74H50 

.35 

74L54 

.35 

74L55 

,35 

7460 

.20 

TlDl 

.30 

7472 

,^0 

74L72 

,50 

7473 

.60 

74L73 

.75 

7474 

.65 

74H74 

.80 

7475 

1.40 

7476 

.60 

74L78 

.80 

7480 

.65 

7483 

1,00 

7489 

4.00 

7490 

1.20 

7492 

.90 

7493 

1.16 

7495 

1.15 

74L95 

2.00 

74107 

.70 

74145 

1-20 

74180 

1.25 

25K  Trimmer 

PRINTED  CIRCUIT  BOARD  TYPE 
EACH  S.20  10  FOR  $1,50 


Rectifiers 

VARO  FULL-WAVE  BRIDGES 
VS447  2A  400V 

V5647  2A  600V 


$  .90 

$1.10 


HRSiO  Rectifier       50V     lA       $  .10 


Special  811;   Hex  Inverter 

TTL  DIP  Hex  Inverter;  pin  Interchangeable  with  SN 
7404,  Parts  are  brand  new  and  branded  Signetics 
and  marked  "811," 

EACH J   ,30 

DATA         10  FOR..,,.   2.50 

SSEET       100  FOR 23.00 

SUPFLIWD     1000  FOR... $220. 00 


letters-  MAN  3 
Right-hand  decimal  point. 
Flat-pack  type  case.  Long 
operating  life.  IC  vol- 
tage requirements.  Ideal 
for  pocket  calculators! 


EACH  $1.25 
10  OR  MORE  SI. 00  EA 


< 


D 
U 


> 
> 


MAIN  4  7''Segnsent,  0-9  plus  letters. 
Right-hand  decimal  point.  Snaps  in  14- 
pin  DIP  socket  or  Hoi ex.  IC  voltage  re- 
quirements. Ideal  for  desk  or  pocket 
calculators! 


EACH  $2,75 


10  OR  MORE  S2.50  EACH 


CD -2  Counter  Kit 

This  ki  t  provides  a  highly  sophisticated  display 
section  inodule  for  clocks »  counters »  or  other  nu- 
merical display  needs.  The  unit  ts  ,S"  wide  and 
4  3/S"  long.  A  single  5- volt  power  source  ponmrs 
both  the  ICs  and  the  lii splay  tube.  It  can  atUin 
typical  count  rates  of  up  to  30  MHz  and  also  has 
a  lamp  test,  causing  all  7  sepients  to  light.  Kit 
includes  a  2-sided  [with  plated  thru  holes)  fiber- 
glass printed  circuit  board,  a  7490^  a  7475,  a 
7447,  aDR2010  RCA  Nurtitron  display  tube,  complete 
instructions,  and  enough  MOLEX  pins  for  the  ICs.., 
NOTE:  boards  can  be  supplied  in  a  single  panel  of 
up  to  10  digits  (with  a  I  1  interconnects);  there- 
fore t  when  ordering,  please  specify  whether  you 
want  them  i  n  single  panels  or  in  one  multiple 
digit  board.  Not  specifying  will  result  in  ship- 
ping delay. 

COMPLETE  KIT  ONLY  $11.95 
FULLY-ASSEMBLED    )wt-^ — -^ 
UNIT  $15.00     rj^;^ 


Boards  supplied  separately  @  $2,50  per  digit. 


L    I     N     E    A    R    S 


«£540 

«E555 

«E560 

NES61 

NE555 

NE566 

NE&67 

709 

710 

711 

723 

741 

747 

74a 


*  -k . ,  • 


-..**.#.. 


7451 
74L51 

7400 


,25 
,30 


74193 
74195 


Series 


1.50 
1,00 

DIP 


70-Watt  power  driver  amp.- 

Precision  timer 

Phase  lock  loop  DIP... 

Phase  lock  loop  DIP , 

Phase  lock  loop  TO-5 ,... 

Function  generator  TO-5 .*...... 

Tone  decoder  TO-5 

Popular  Op  Amp  DIP 

Vol tage  comparator  DIP 

Dual  comparator  DIP 

Precision  voltage  regulator  DIP 

Op  amp  T0-5/M1MT  DIP 

Dual  741  op  amp  DIP, ,,.....,, 

Op  Amp  TO-5 ...........«,,«,««,,,... 

CA3018  2  Isolated  transistors  and  a  Darli 
ton-connected  transistor  pair... 

CA3026  Dual  differential  ae^.. 

CA3045  5  NPN  transistor  array...., 

LHIOO  Positive  DC  regulator  TO-5 

LM105  Voltage  regulator 

LH3D2  Op  Amp  voltage  fol lower  TO-5 

LH308  Op  Amp  TO-5 

LH309H  SV  200  HA  power  supply  TO-5 

LH309K  5V  !A  power  supply  inodule  TO-3 

LM311     Comparator  TO-5 

LH370    AGC  ampltfier... ..,.., .,., 

LH380     2-y«tt  Audio  Amp,.., 

LH1595  4-Quadrdnt  multiplier 

HCI535T  Op  Amp. ...,....,...,. , . 


• . .  .- 


******i^m 


.  »  .  .  * 


S2.0C 
1.50 
3.25 
3,25 
3,25 
4.00 
3,00 
,45 
.75 
.40 
1.00 
.55 
...  1.50 
...   1,00 

.,.  1,0D 
,.-  1.00 
1 .  00 
1.00 
1.25 
L25 
2.00 
1.00 
2.00 
1.75 
2.00 
1.75 
2,00 
2,00 
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mm 


G-fAni 


TiuHM-Tltt  & 


m 


1440 


TWO  METER  P.M.  PORTABLE 

*•* 

CRYSTAL  SOCKETS  INCLUDED! 
IMPROVED   TRANSMIT  AUDIO.' 
UP  TO  6  KC  DEVIATION! 
.35     uV     SENSITIVITY     OR 
BETTER! 

.25  SQUELCH  SENSITIVITY! 
IMPROVED      INSTRUCTION 
MANUAL! 

F.C.C.   TYPE  APPROVAL  PEND- 
ING! 


KIT  ONLY  $129.95  COMPLETE  less  batteries  AND  for  a  limited 
time  only  we  will  furrrish  ONE  SET  OF  CRYSTALS  FREE!  Your 
choice  of  94-94;  52-52;  or  34-94. 


IT'S  AN  EVEN  BETTER  BUY  NOW  !!!!!! 


ACCESSORIES: 


"Rubber  Duckie"  Antenna  (BNC  Connectors)    $12.95 

Nicad  Batterie  Charger $  4.95 

Sealed  1 2V  Nicad  Battery  Pack $29.95 


Please  include  $1.00  for  Shipping  and  Handling  —  N.Y.S.  residents  add  sales  tax 


I 


•"T^^ 


HF  ENGINEERING 

-  DIV.  of  BROWNIAIM  ELECTRONICS  CORP.  - 

320  WATER  ST.    POB  1921     BINGHAMTON,  NY  13902    607-723-9574 


n 
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ICOM 


Factory  -  Authorized 
NEW  PRICE  FOR 


VOI 


icaa 


ICOM  VHF  PM 


iS3W 


The  Value  Packed  |C-22 


Only  $249^^ 


The  acceptance  of  this  quality  radio  by  discriminating  Hams  has  reduced  manufacturing  and 
distribution  costs,  so  ...  We  at  ICOM  feel  that  it  is  time  somebody  lowered  a  price  instead  of  raising 
one!  For  a  time  we  have  reduced  the  price  of  the  fantastic  value  packed  rC-22,  Just  in  time  for 
Christmas.  Now  you  can  start  the  New  Year  with  a  really  good  FM  transceiver  thai  comes  equipped 
with  five  of  the  most  popular  frequencies  in  the  country.  All  of  the  features  that  made  this  radio  a 
best  buy  at  S289  are  still  available,  the  Five  HeUcal  Resonators,  22  Channels  with  94  simplex,  94 
repeat,  88  repeat,  82  repeat,  and  52  simplex  Supplied  With  The  Radio.  There  is  even  a  plug  in  the  back 
through  which  to  connect  Touchtone*,  tone  burst,  PL**  and  meter  the  discriminator.  Once  you  have 
seen  it  you  will  know  the  ICOM  lC-22  is  the  rig  you  want.  Act  now,  see  your  ICOM  Dealer  TODAY! 

*Touchtone  iS  a  servicemark  of  AT&T       "*PL  ts  a  tracJemark  of  MOTOROLA.  INC- 


Distributed  by; 


ICOM 


ICOM  WEST.  INC. 

Suite  232  -  BkJg,  II 

300 -120th  Awe  N  E. 
BeUevue,  Wash.  98005 
(206)454-2470 


ICOM  EAST  Div.  ACS  Inc. 

Suite  501 

13777  N  Central  Expwy 
Dallas.  Texas,  75231 
(214)  235-0479 


1 


D«ater$hlps  Av«li«bl« 
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ABC  Commumcatiofis 

17541  15th  N.E. 
Seattle,  WA    9St55 

Aece^ory  Specialist 

Rt*  1,Box  13 

Rapid  Citv,SD    57701 

Adironak  Radio  Supply 

t85W,  MainSt. 
Amsterdam   NY    12010 

AniBtaur  Etec.  Supply 
4828  Fond  Du  Lac 
Milwaukee,  Wl     53216 

Amateur  Elec.  Suppfy 
17929  Eucfid 
Cleveland,  OH    44112 

Amateur  Elec,  Supply 
621  Commonwealth 
Orlando,  FL    38203 

Amateur  Radto  Center^  Inc. 
2S05  N.E.  2nd  Ave. 
Miami,  FL    33137 

An^teur  Whsle.  Electronics 
881 7  SW  1 29lh  Terr. 
Miami,  FL    33165 

Audio  Lafid 

36633  S.  Gratiot 

Mt.  Clemens,  Ml    48043 

Barry  Electronics 

512  Broad wey 

New  York,  NY     10012 

Bdlaire  Electronic  Supply 
5204  Bellaire  Blvd, 
Bella  ire,  TX     77401 

Bright  Electronics 

6434  Cole  bridge  Rd,  N.W- 
Atlanta,  GA    30328 

Buddy  Sales 

18552  Sherman  Way 
Reseda,  CA    91335 

Buddy  Sales 
2445  Harbor  Blvd. 
Ventura,  CA    93003 

Burghardt  Amateur  Center 
P.O.  Box  73 

Watertown,  SD    57201 

C&A  Electronii^ 
2529  E.  Carson  Street 
Carson,  CA    90745 

CFP  Enterprises 
S66  Ridge  Rd. 
Lansing,  NY     14882 

COM  Electronics 
900  Grain  Hwy,  SW 
Glen  Burnie,  MD     21 061 

Clayton  Comm.  Inc. 

4767  Clark,  Howell  Hwy. 
College  Park,  G A    30337 

Coi  u  mbia  Com  mu  nica  tio  ns 

2617Wesi  Falls  Ave 
Kennewick^WA    99336 


Communications  Hdqtrs. 
930  W.  Washington  St. 
San  Diego.  C A    92103 

Con  ley  Radio  Supply 

405  North  24  St. 
Billings,  IVIT    59101 

Craig  Radio 

29  Sherburne  Ave, 
Portsmouth,  HH     03801 

CW  ETectrontc  Sal^  Co, 
1401  Blake  St. 
Denver,  CO    80202 

Douglas  Electronics 

1118  So.  Staples 

Corpus  Christi,  TX    78404 

Electronic  Center,  fnc« 

2929  N,  Haskell 
Dallas,  TX     75204 

Electronic  Dist.,  Inc, 
1960  Peck  St. 
Muskego,  Ml     49441 

Electronic  Exchange 

311  E.  Walnut  St. 
N,  Wales,  PA    19454 

Electronic  Radio  Supply 
2315  10th  Ave.  So. 
Great  Falls,  MT    59401 

Erickson  Communications 

3501  Jarvis 
Skokie,  ILL    60076 

W.  Robert  Foster 
PO  Box  198 
Tigeras,  NM    87059 

Gary  Radio 

8199  Clairemont  Mesa 
San  Diego,  CA    92111 

CDS  Electronics 

Box  691  -  Route  No,  1 1 
Spokane,  WA    99208 

Haflcomm 

585  Iowa  Ave. 
Riverside,  CA    92507 

Ham  Radio  Center 

8342  Olive  St. 

St.  Louis,  MO    63132 

Ham  Radio  Outlet 
999  HovwQrd 
Burlingame,  CA    94010 

Himtronjcs 

4033  Brownsville  Rd. 

Trevose,  PA    19047 

Him  Shack 
911  East  Mam 
Wtesa,  AZ    85203 

HCJ  Electronics 

8214  East  Sprague 
Spokane,  WA    99206 

Henry  Radio  Company 
931  N.  Euclid  St. 
Anaheim,  CA    92801 


Henry  Radio  Company 
1 1240  West  Olympic  Blvd. 
Los  Angeles,  CA    90064 

Hoosier  Electronics,  Inc. 
Rt.  25,  Box  403 

Terre  Haute,  IND    46608 

Howard  Radio 
4235  N.  First 
Abilene,  TX    79603 


Judge  Electronics 

3850  S.  Frwy, 

Ft.  Worth,  TX   76110 

Kass  Electronics,  Inc. 

2502  Township  Rd. 
Drexel  HIN,  PA    19026 

Kdnsco  Sat^ 
46  Pearl  St. 
Quincy,  MA    02169 

Klaus  Radio^  Inc. 

8400  N,  Pioneer  Pkwy* 
Peoria,  ILL    61614 

LEC  Electronics 

PO  Box  7515 
PyebJoWest.CO    81007 

McGraih  Electronics 
8515  Baseline  Road 
Lafayette,  CO    B0026 

M-Tron 

281 1  Telegraph  Road 

Oakland,  CA    94609 

Meflers  Pfioto  Labs. 

1929  e.  Bennett, 

POB  Drawer  B 
Glenstone  Sta 
Springfield,  MO    65804 

MJ.  Communfcatmns 

Jacksonville  Hwy. 

N,  Little  Rock,  AR     72116 

Northern  VA.  Commumcations 

729  ISI.  Edison 
Arlington,  VA    22203 

Precision  Radio 

7203  Prospect 

Kansas  Ciiy,  MO    64132 

Portland  Radio  Supply 
1 234  SW  Stark 
Portland,  OR    97205 

Pro0-ess  Electronics 
825  Commerce  SI. 
Longview,  WA    98632 

R.E.  Nebel  Laboratory 
31  Whitehall  Blvd. 
Garden  City,  NY     11530 

Queen  City  Btectronics 

1583  McMakin  Ave. 
Cincinnati,  OH    45231 

Duement  Electronics 

PO  Box  6000 

San  Jose,  CA    95150 


Radio  Pro  Shop 
Bon-Aire  Sh.  Ctr, 
Ri-  8,  Rt.  422 
Butier,  PA     16001 

Ross  Distri  bating  Co, 

112  So,  First  West 
Preston,  ID    83263 

Rtjie  Communication 
POBox  1054 
Uramie,WY   82070 

Selectronics 

2204  Del  Paso  Blvd. 
Sacramento,  CA    95825 

Sequoia  Stereo 

773  Sth  St. 
Areata  CA    95521 

Sere  Rose 

1465  Well s  Station 

Memphis,  TENN    38103 

Sichei  Equipment 

245  E,  Harris  Ave. 

So.  San  Francisco,  CA    94080 

Spectrontes,  Inc. 

1009  Garfield 

Oak  Park,  ILL    60304 

Srepco 

318  Leo 

Dayton,  OH    45404 

Story  Electronic 

441  Walnut 
Wabash,  IND    46992 

Tefetronics 

4175  San  Felipe  Road 
San  Jose,  C A    95121 

Texas  Technicaf  Products 

Rt,  2,  Box  324-D 

San  Antonio,  TX     7822S 

Trimble  Electronics 
1918  Mary  Ellen 
Pampa,  TX    79065 

Utah  FM  Sales 

1365  East  6360  South 

Salt  Lake  City  UT    84117 

Webster  Radio 
2602  E.  Ashlan 
Fresno,  CA    93726 

Westcom  Engineering 
P.O.  Box  1 020 
Escondido,  CA    92025 

Wilson  Electronics 
P.O,  Box  794 

Henderson,  NV    89015 

Yorks  Radio 
Court  Bi  Main 
Houlton,ME    04730 

Yucca  Associates 

7606  Boeing,  Sutle  E 
El  Paso,  TX    79925 

United  Etectromcs 

217  Second  Ave.  N 
Twin  Falls,  ID    83301 


«p 


H 


ELECTHOIMliCSl 


008A  MICROCOMPUTER  KIT 
8008  CPU,  1024  X  8  memory;  memory  is  expand- 
able. Kit  includes  manual  with  schematic,  program- 
ming instructions  and  suggestions;  all  ICsand  parts 
supplied  except  cabinet,  fuses  &  hardware.  Includes 
p.c.  board.  S375.00 

MANUAL  ONLY,  S25.00 

008A-K  ASCII  KEYBOARD  INPUT  KIT 
Includes  l<eys,  p.c.  board,  all  ICs,  power  supply, 
instructions,  schematic,  i  ntended  to  interface  ON  LY 
with  the  RGS  Electronics  008A  Microcomputer. 

S50.00 


"THE   CUBE"   Fully   assembled  subaudible  tone 
generator  for  small  handheld  or  portable  FM  radios. 
9-16  volts;  no  moving  parts;  set  anywhere  between 
98  &  240  Hz  with  a  trim  resistor, 
.5"x.6"x.7"  $19.95 

Set  on  frequency  by  the  factory,  $5.00  extra 


PS  5—1  5v  la  regulated  power  supply  kit  with  p.c. 
board  &  instructions.  Board  measures  2"  x  5",  com 
pleted  kit  is  2"  high.  Transformer  has  internal  r.f. 
shield.  S8.00 


TTL 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7413 
7416 
7417 
7420 
7430 
7432 
7437 


Jh 


7440 
7442 
7446 


7448 
7450 
7451 
7453 
7454 
7473 
7474 
7475 
7476 
7483 


.20 
.20 
.20 
.20 
.25 
25 
45 
45 
25 
25 
20 
30 
85 
45 
45 
20 
20 
30 
50 
60 
20 
10 
45 
45 
45 
20 
20 
20 
20 
45 
45 
80 
.50 
1.10 


7485 
7486 
7489 
7490 

7492 
7493 
7495 
7496 

74107 

74121 

74122 

74123 

74125 

74126 

74141 

74150 

74151 

74153 

74154 

74157 

74161 

74163 

74164 

74165 

74166 

74174 

74175 

74176 

74177 

74181 

74192 

74193 

74195 

74200 


$1.40 

.50 

2.90 

.80 

.80 

.80 

.90 

.85 

.50 

.60 

.60 

1.10 

.65 

.65 

1.25 

1.70 

1.00 

1.40 

1.70 

1.40 

1.50 

1.70 

2.00 

2.00 

1.75 

2.20 

2.20 

1.60 

1.35 

3.90 

1.50 

1.45 

1.00 

8.00 


PS  25—1  Oto  25v  la  lab  type  power  supply  with  adjustable  current 
limiting;  remote  sensing  &  remote  programming  for  voltage  &  current. 
Instructions  included.  All  parts  except  chassis,  meter(s),  p.c.  board. 
Kit  of  parts  with  schematics  Si  4.95 

P.C.  boards  available.  No.  007  S3.00  ea 

OUR  LATEST:  BRAND  NEW  ALUM.  ELECTROLYTIC  CAPS! 
(RADIAL  LEADS) 


Imfd 

2mfd 

5mfd 

lOmfd 

30mfd 

50mfd 

lOOmfd 

200m  fd 

500m  fd 

lOOOmfd 


lOwv 

S  .10 
.10 
.10 

.n 

.12 
.13 
.15 
.20 
.28 
.50 


35wv 
$  .12 
.12 
.12 
.13 
.20 

.30 
.75 


50wv 
$  .IS 


16 
28 


.45 

.70 


TRANSISTORS 

NPN  &  PNP  70-18  general  purpose  silicon 

2N2222(NPN)  TO-18 

2N2907(PNP)TO~18 

TO-92  general  purpose  NPN  &  PNP  transistors,  beta  >  100, 

breal<down  >  40v  $  .08  each  $5.95/100 


1-9 

$  .15 
.25 
.25 


10+ 

S  .10 
.20 
.20 


JUNCTION 

FETs, 

TO- 

-18  case 

N^HANN 

EL: 

SIMILAR  TO: 

NJF10 

2N44t6,  MPF102 

NJF11 

2N4091-93 

NJF12 

2  N  4338 -41 

Njna 

2  N  3089 

NJF14 

2N4221-22 

P    CHANNI 

EL: 

PJF11 

2N3382-86 

FJF14 

2N2608 

3/SLQO 

4/S1,00 
4/$L00 
3/$  1.00 

4/$l  .00 

4/SLOO 
1/SLOO 


AH  FETs  come  with  data  sheets. 


RGS  ELECTRONICS 
3650  Chartes  St.,  Suite  K  m  Santa  Clara,  CA  95050  ■    {408  247-0158 


We  self  many  /Cs  and  components  not  fisted  in  this  ad.  Send  a  stamp  for  our  free  fiyer,  TERMS  OF 

SALE:  AH  orders  prepaid;  we  pay  postage.  Si. 00  handling  charge  on  orders  under  St 0.00.  California 
residents  please  include  sales  tax.  Please  include  name,  address  and  zip  code  on  all  orders  and  fiyer 
requests. 

DISCOUNTS:     10%  OFF  ORDERS  OVER  $25.00;  20%   OFF  ORDERS  OVER  $250.00, 
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MGTGRGLA    2  m    FM 

•  25  or  10  watt  modefs  with  1  -watt  low  power  switch 

#  Installation  of  receive  frequency  crystal  provides  receive,  sinnplex  transmit 
and  repeater  transmit  (  —  600  kHz) 

^  Best  intermod  and  adjacent  channel  refection  available 

#  IZ-channel  capability 

•  Optional  tone  burst  encoder  —  mounts  internally 

*  Optional  secondary  transmit  offset  frequency  kit 
^  Snap-in  mounting  tray 

•  Typical  Motorola  quality  and  performance 


c\a^ 


watt  model 


FOR  A  LIMITED  TIME, 
(financing  available) 


xtals 


ED  JUGE  ELECTRONICS,  INC 


3850  S.  FREEWAY 
FT.  WORTH  TX  76110 


11181  HARRY  NINES  BLVD 
DALLAS  TX  75229 


DECEMBER  1974 
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CALCULATOR  KIT 

Kit  contains  NORTEC  calculator  chip  4024,21 
driver  transistors,  8  LED's,  7  segment  readout 
by  EXJTON,  3  LED  for  overflow,  low  btry,  over- 
range,  a  keyboard  by  FLEX  KEY.  All  this  $45 
value   for  only  ...„  $16.50      2   for  $27 


BASIC  CLOCK  KIT 

We  furnish  clock  chip  CT7001  and  4  first  line 
LEO  readouts  .3  inch  hgt.  You  furnish  the  misc. 
minor  parts.  A  $35  value  for  .„, $19,95 


COLUMBIA  4  CHANNEL  SQ 

Solid  state  SQ  4  channel  adapter,  2  amps  built 
in.  Decodes  4  channel  or  synthesizes  4  channel. 

$35.00 


LED  READOUTS    5/$r00! 

The  price  is  not  a  mistake.  We  have  some  hobbv 
variety  with  some  segments  out.  Ukinbuyem 
for  as  low  as  5  for  $1 .00 


LIQUID  CRYSTAL  WATCH 

Build  a  wrist  watch  or  desk  clock  with  this  liquid 
crystal  display.  Recently  written  up  in  several 
magazines.  Display  with  special  socket  reads 
hours  and  minutes $15      2  for  $25 


UNDERWATER  LISTENIN6 

Brand  new  by  OLIN.  Use  it  for  a  swim  poot  mon- 
itor-alarm, use  it  on  lake  or  ocean  listening  to 
underwater  noises,  fish,  etc.  Complete  with  hy- 
drophone, 50  ft.  mike  cable,  speaker^amplifier 
console.  Operates  from  115  volts  AG  or  15  voH 
dry  cells.  12  lbs ^ _« ,      $25 


CALCULATOR  CHIPS 

5001     LSI     (40     pin)     Add,     subtract,     multiply 

divide    12  digit  With  data  .„... _....... =  $6.95 

Data    alone   ......._.^_,«™..™ ...,_  50   cents 


PHOTO  STROBE 

For  use  with  most  Instamatic  cameras.  With 
nicad  battery  and  built-in  charger.  Never  buy 
flash  cubes  again.  $9.95 


AM-FIVI  RADIO 

For    console    installation,    w/face    plate,    no 
knobs.  Stereo  amplffiers  for  tape  or  turnable 
playback.  $15.00 

Pair  of  matching  speakers  w/xfmrs  for  above 

$5.00 


CALCULATOR  CHASSIS 


CMOS  4814  HEX  INVERTER 

CMOS  HEX  INVERTER,  dual  inline  package.  3-18 
volt  range,  dual  diode  protection  against  static 
charge.  Dielectrically  isolated  complimentary 
MOS.  $1.00  each      12  for  $10,00 


DUAL  16  BIT  MEMORY 

Dual  16  bit  memory,  serial   MOS  by  Phflco  TO-5 
case,  brand  new  with  2  page  specs. 

#PLR  532      $1,00  each      $10/12 


AM-FM  RADIO  $5.50 

Due  to  the  West  Coast  ship  strike  they  came  in 
too  late  for  the  customer.  Now  it's  your 
bargain.  Use  it  as  is  or  build  it  into  your  own 
cabinet,  desk,  wall,  etc.  All  built,  ready  to  use* 
with  AC  supply.  To  make  it  portable  all  you  do 
IS  power  it  with  a  couple  of  "0"  cells.  Fully 
assembled  solid  state  chassis  with  AC  power 
supply,  less  speakers.  Covers  full  AM  as  well  as 
FM  broadcast.  The  price  .  ,  .  an  astounding 
meager   $5.50 


FLEX- KEY  KEYBOARD  FOR  POCKET  CAL* 
CULATORS  $1.50 


POWER  AMP  XFMR  380  WATT 

115  volt  input,  64  VCT  6  amp  output, 

$11 .95  each,  2/$22.  S/SSO 


Fully  assembled  pocket  calculator  chassis  with 

calculator  chip.  Uses  LED  readouts  not  includ- 
ed, $5.00 


ELECTRIC  SIREN  $10,00 

Brand  new,  operate  6  or  12  volts  dc.  Just  the 
thing  to  protect  car  or  boat-  Used  also  as 
burglar  or  fire  afarm  in  house  8e  camp,  Kinda 
scarce,  but  we  found  some.  While  they  last 

$12  6ach,  2/$20.00 


SOLAR  ENERGY 

Electricity  for  free  from  the  sun.  An  exciting 
experimental  device.  Instructions  included 
show  how  to  make  a  solar  energy  bank  for 
higher  voltages  and/or  current,  also  how  to 
n>ake  a  solar  operated  radio  receiver. 

Giant  cell  2"  diameter  -  $1 .50 
Urge  cell  1  3/4" -$1.25 
Medium  cell  1"  diameter  -  $1.00 
Rectangular  3/4  x  114"  -  $.75 

Any  six  for  the  price  of  S  • . . 


BOOKSHELF  SPEAKERS 

Completely   finished,  9  x    12  x  5  inches.    16 
ohm,  with  extension  cord.  $15  a  pair. 


Postage  extra  on  above.  MESHNA  PQ  Bx  62  E.  Lynn  Mass.  01904 

w%  96-page  catalog  FREE  I 
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THE  SIMPLEST!    FINEST!    SMALLEST! 

^^  6-FUNCTION   AC-DC 
CALCULATOR  KIT! 

•  Lightweight,  pocket  sixe 
Extra  large  display 

•  6  functions  plus,  minus, 
times,  percentaget  constant 

•  Floating  decimal 

•  CKain  and  MU  calculations 

•  True  credit  balance 
.  Slmplined  indexing 

•  Mark  up  and  Mark  down 

•  Constant  multlp«caftio«  and 
^^^^        division  •  AC  adaptor  jack 

has  the  chip,  4  "'l***'',*,i„|u%lviPLE!  Yo»  bet  it  is- 
ic-8  with  the  9  'i»Klt«*ttr;,;tif6  black  ca,e  with  red 
tor   story.   Kit  "'fl»'***in^i£r*fi,Vi    ll  key  keyboard  that 

measures  only  Z'/a  x  ■^._„7.'"w»|«j  „  bowd;  readout 
OFF  OIJ.^  for  K  constant  MAIN  ^  calculator  chip: 
board:   famous  Cal  Te«;ii  fUJ"    Packard  9  dig  I  array; 

ac  jack;  9  Volt  buttery  '^"""^™"l„e,'  '  wire  pluRs: 
tl;tor»i    back    protective    plate.    n««^««»jy    battery    and 

AC  adapter)  IMABINEI  only  ZV.  x  1  x  4Va   . 


6-8.12 
DIGIT 


$16.95 


BASIC  KIT  it%  —  tnciudeH  cajit*,  hil-furtclinn  Flex  Ki*> 
KoyboiinJ,  Cal  Ti*c-h  CTGOOa  mlculalor  chip.  i^-diRii 
Ant  OK    LED   riiftpluy   with   buiJt-un    Lndividyal    fr]jif;Tiififr?i, 

BASIC    KIT   £3   '—  liame    a«   Biisje  Jfl    «xr«pl    cateuhitm 

SASIC  KIT  £3  ^^  flame  ajj  Basic  Jfl  «rKCi^pt  enlculatr^i 
ctiip  ift  Xatlonal  5-fli^t  MM  5 7:1 6  ftDd  75  4  92,         16.95 


12  DIGIT  BASIC  £4  —  Key  parti  include:  CTSOOI 
chip,  4-3  digii  readouts,  factnry  eichec!  PC  board,  cofle* 
carrying  caig^e,  2- resistor  ni^t  works,  decimal  switch. 
Wild  Rover  Keyboafd  with  0N*OFF  switch  diagram?:. 
Sale  $24.9S 


ALL  LED' MONSANTO  READOUTS 


8  OIGIT   MINI  CALCULATOR  BASIC   KJT  £G  worlds 

sniiiJJi'-st.  Needs  lea^t  amount  of  cornponentf^  to  complete 
kit,  Inr hides  CT-5030  cKip.  mini  cuse,  with  lens,  key- 
board, wiib  on-ufT  and  con^'^tant  switches  ^  percentage. 
9*digii  array  (Hewlett  Packard),  Includes  diaj^rami^- 
p,c.    board  $19.95. 

e-DIGIT    "TEXAS     INSTRUMENT"     BASIC     KIT    £7    — 

includt'.<    T-I     ki-ybo;irdp     IKS  14 9,    ?!  :d    4-lu&c^tioi]^ 

With  T-I  CiilijuliUor  chip  TMH-0l2b.  p,c,  hoard,  case. 
lens.  Micros  witch  f  on-oiTj .  ^>djgit  AKTEX  array;  in- 
cludesi  diagram.  $19. 9S. 

MINI   CALCULATOR   BASIC   KIT  jjfS 4-Function  Same 

as  KIT  #6  ext:ept   less  perct^nta^e  and  Conistant. 

Includes  CT-503  1  chip,  $17.95, 


MAN-l 


MAN 


MONSANTO    CHAR.  SALE 


TYPE 

D  MAN-l 
Q  MAN -2 
a  MAN*3 
D  MAN-a 
O  MAN-$4 
n    MAN-7 


HT, 

.27 

.32* 

.12 

.SO 
.4 


EACH 

S3. 50 

4.95 
l.OO 

4.50 

3.50 

1.50 


Quantity 
Discounts 

3  for  $    9. 

3  for  S 1 4. 
3  for  $2.SP 

3  for  $13t. 

3  for  $    9. 

3  for  S    3» 


MAN-04 


•35  LED  matrix 


THREE   QUARTER 
INCH  DIGITS 

BY    OPCOA 

3  for  $13, 


^^'% 


ii^-" 


I^Tli' 


30  mils  G 


0.7  charsctar 
O  to  9 

Type 
SLA  3H 
SLA'4H* 


J^ 


T-gejnnent 

OPeO A  SLA- 1 

RerLiCTiVE 

LCD  REAHaUT 

D   R^d 
D  Vsllow 

□    Gr6«ii 


INTEGRATED    CIRCUIT 


_it4.Ciii,  DIP 
Z^  14-Pin,  Sidi! 
Dl6*Plii.  OIP     .  ,. 

DFOS^  t  or  iOPiriv 


%,45 


8u|r   Any   Ji 
T*ke    10% 


*50  ri 


IS^PiH. 


Order  by  type 

number 


B 


*  *  **, 


SLA' 13  GREEN 

StA-14*  GREEN 

SLA-23  YELLOW 

5LA-24*  YELLOW 

^Flus  or  Minus  on« 


EPOXY 

FULL 
WAVf 

SJLICQN 

BRIDGE 

RECTIFIERS 

('iH^r:   2  amp 


CLOCK    CHIPS 
ON    A    "DIP*'  $4.95 

WITH  OATA  SHEETS 


a 

□ 

□ 

n 


MMS311 
MM5  312 
MM5313 
MMS3t4 
MMS31G 
Mllff51l6-A 


«-dlgH  2S-Piji 
4-illfrit  24-PiH 
6-diKlt  ZS^Pln 
6-diRit  24-Pln 
4^dliflt  4CI-P|n, 
no  alarm 


InUaUan  «  Fighting 


6  Amp 

U  s.se 

n  1.2S 
n  1-50 

U  1*7S 

a  2. is 


^h^ 


*'C"    THPU    S    METER 
Indicate:;:  0  to  1.5 


ECONOMY  IC  PRICES 


B^iyiO  1  c% 


riti 


Plastic 
iVa   X 


$1.50 


PRECISION 

CRYSTAL      Only   $1.95 

Excellent  lime  base  and 
(;tther  uses,  5.000  MHk. 
Type  HSU  caae. 


Qj  I 


■J 


dlelta 


6  DIGIT  KRONOS  CLOCK 

UsInjT    MAN*3  5 

Complete 

$29.95 

g     KIT 

MITY  DIGIT 
LED  'DCM'S' 

Q 


Trp« 
D  SW7400 
Q  SN7401 
a  SN7402 
D  SN740J 
a  SN7404 
n  SN7405 
D  SN7406 
n  SN7407 
G  SN740B 
D  SN7409 
n  SH7410 
n  SN7411 
D  SN7412 
n  SN7413 
D  5N7414 
a  SN7415 
n  SN74t6 
a  SN7417 

□  SN7420 
D  SN742t 
D  SN74a2 
D  SN7423 
D  SN742S 
a  SN742fi 
D  SN7427 


*'^®  '  a  SH743a 
D  SN7432 

D  SN7437 
D  SN743fi 
a  SN7440 
□  5N7441 


r»nu*.t  '  f>VLV    ,  Factory  IM,rk«d 
D  SN7472    ,42  |  q  SN74107 


\ 


SN7442 
SN7443 
5N7444 
SN744S 
SN744e 
SN7447 
SH744a 
SN74S0 
SN7451 
$N7493 
SN74S4 
SN7455 
U  SN7460 
Q  SN74Gt 
D  SN7462 

8SN7464 
SN7465 
D  SN747|> 
a  SW7471 


a  SN747  3 
n  SN7474 
□  SN747S 
a  SN7476 
n  SN747.a 
Q  SN74aO 

BSN7481 
SN74a2 
Z}    SN7483 
H  SN74©5 
D  5N7486 
^  SN74B9 
$N7490 
SN7491 
SN7492 
SN^7493 
SN7494 
SN7495 
5N749S 
SN7410O 
S«74t04 
SN74105 
SN7410G 


.91 


.99 


5N74108 
D  SN74112 
a  SN74113 
D  SN74H4 
□  SK74121 
D  SN74122 
D  SN74123 
a  SN74ia5 
D  SN7412B 
D  SN74139 
D  SN74140 

□  SN74141 
n  SN7414S 
G  51474148 

□  SN74150 
D  5N7415I 

□  SN74153 
D  SN7  4154  ; 
n  SN74155  : 
D  SN741S6  3 
n  SN741S7  : 
D  SN74l5e  J 
G  5N74ieO  ] 


D    SN74lei 

SN74163 
SN74164 
SN741S5 
Q  SN74166 
D  SN74173 
P  SN74174 
U  SN7417S 
D  SN74176 
D  SN74177 
IJ    SN74laQ 

3  SN74181 
SN74ia2 
SN7418S 
SN74187 
$*Ni74l92 
SN74193 
SN74194 
SN74195 
SN74196 
a  SN74197 
Q  SN7419S 
G    5N74199 

G   5N74200 


1.S9 
1.75 

4.  US 

2.85 
1.8S 
1.85 
3.25 
1.98 
1.25 
1.25 
1.10 
3.9S 
t.09 
2.34 
2.34 
1.S9 
1.59 
t.89 
1.10 
20 
10 
45 
4S 
95 


Onlv 


r*b«  10% 

kKAUlH  T 
[J  MAN-l 
I  J  MAN-4 
LJ  707* 
n  704** 
'  1 SLA-1* 


$8.88 


.27  h. 
.19  h. 
.3:1  h, 
.33  h. 
.33  h. 


Maffmpnta 

Monftflnto 
Litfonlcs 

Litranlcv 


SlanufActuriers  us  jyonjfjmtd'ji  MAN-t»  SI  AN- 4.  Li  ironies 
TOT  and  704^  Oiifoa'*  SLA-1  (th*  Isist  4  llavitig  chi^rac- 
ler  hvti^hl.i  of  Q.>%'d  at  no  extra  oharsr^-  ^'^rh  kii  in- 
clude* »*  .'In 2"  p.c  bourd  with  linjctif^  for  a  Fltt^C  edRe 
coaa«*cLor,  stde-mi>untinf7  dtp  Hockiit^  LEI)  r^Actout  t>f 
your  chdice,  fc*?ti^ttjrs„  ;:i  IC'tt,  iind  Molex  runnectorM 
ithiA  KLIMIN.ATKH  SOLDKRJS^f:  VniR  lr'«  f  :ir<l 
hciokk^l.  IfiCLyOES  P.C  EDGE  CONNECTOR  — -  EREEl 


Opcoa    •   Pin-for-|iln  MAN-lj**  Pin-for-^pin  MAN-4,  elec.  <'hiir.  sam«* 


At  AN- 6  <  Same  electrical  spei^^i  mk  the  MAN-l*  Mea- 
aurea  1  x  Va  x  Va^  encapsulated  in  red  epoxy  lens. 
OytperformJi  all  reflectt%^e  bar  types.  MORE  BRLL- 
LI  ANT  J  Made  for  distance  and  wide-anKle  viewing.  Fits 
into  standiLfd  14  pin  DIP  aockei.  Kit  includes  MAN- 6. 
right  angle  IC  so  eke  t,  edge  connector,  pc  boards  as- 
sorted resifitors  and  capacitors,  SN7475,  SN7  44  7» 
SN74  90,    Mo!e3?    sockets    and    booklet. 

ID    Same  a»   above   except   uses   MAM*64,    Ot4    ALL  LED 


readout,   MAN-l   characlaristics 


Only   $8.88 


$9.99 

JUMBO  i 
0.6' 
MITY 
DIGIT    DCM 


Hure  buy  of  th«&e  pupiilur 
pr^ctsiun  TnuduJes  that  are 
used  by  hams,  clock  en* 
thii&ia^tfi,  hobbyists.  H? 
Muni  tor,  Typt  iiSO.  ¥fm%'. 
kOOO  MMa.  Accuracy  ti> 
.(Mil,  Reguir^a  &VDC,  Hen- 
t*r»ttes  n,  :4ijuare  wavi;!  un 
uutput.     Simis     1 V4     X     1     it 


CRYSTAL 
OSClLLATOfI 

D   $4.95 

Money-Bacic 
GUARANTEE 
on  all   Items 


-I 


i( 


Terms;   add   piK-^tji^e       Rated:    t\^\    ^iO 
Phone  Orders:  Wakefield,  Masst.   {Bl7l    24  5-3829 
ilet«th   I  r>-  IH  iVeX  Carmine  St..  Wakcfirld.  MaJil. 
iufl  Wutt-r  Street!   C.Q.D.  S  MAY  BE  PHQNED 

Q    20c  CATALOG  Fitrtr  OfiriCS,  'iCs'   Scmi's.  P»m 
MINIMUM  ORDER  $4.0O 


l>.O.BOX  942A    LYNNFIEL1>,MASS.  01840 


DECEMBER  1974  -  HAM  MAGAZINES 


mm 


r 

I 

P 


READER  SERVICE 

Check  appropriate  boxes  for  desired  company 
brochures,  data  sheets  or  catalogs  and  mail  in  to 
73.  Include  your  zip  code,  please.  Send  money 
directly  to  advertisers. 

LIMIT:   25  requests. 

ADVERTISER  INDEX 


O  Ancrona   141 

n  ADVA   103 

LI  Al's  2' way    108 

D  Aptron   57 

«  ATV  46 

O  Audio! and  68 

D  Babylon   1  52 

P  Cassette  HQ  140 

OCiegg  35 

u  Columbia  50 

O  Comm  Spec  114 

D  Control  Sig  135 

D  Cornell   46 

P  Oatak  46 

D  Data  Sig  66,  79 

D  Dentron  47 

D  DuPage  144 

#  Dynamic  Elec   119 

a  ECM   114 

a  Egbert   114 

D  Emergency  Beacon   18,  19 

n  Enterprise  Elec  46 

n  Erickson  147 

DFreck   108 

O  Gateway  34 

D  GEN  AVE  62,63 

D  J  J  Glass   142 

P  Godbout   150 

Q  Greene's  119 

n  HAL  67 

□  Ham  Radio  Center  151 

O  Henry   27 

n  (COM   154,  155 

D  Int  Elec  Unltd   146 

73  Stuff 

Repeater  Atlas  20 
Hotline   56 
Code  Courses  85 
Subs  93 
Back  Issues  99 

O  NEWSSTAND 


□  Int  Telcom  77 

□  James  149 

□  Jan   50 

D  Jyge  1 57 

D  K-Enterprises   117 

O  Meshna    158 

D  MITS  69 

O  IVlorgain   119 

D  Newtronics  CM 

□  Palomar  121 
a  Poly  Paks   159 

□  Quement   121 

D  Radio  Callbook  92 

D  Regency  95 

D  RGS  156 

O  Robot  59 

o  Savoy   CI  1 1 

D  Sentry    21 

□  Slep   143 

P  Solid  State  Surpfus  148 
D  Solid  State  Sys  145 

□  Space  Elect  119 
D  Spec  Comm   1 1 7 
D  Sumner   22,  23 
a  TPL  71 

a  TriTek   119 

□  Tmmbull    119 

□  Tucker    14^17 

□  VHP  Eng  153 
D  WEIRNU  88 
D  Wilson  31 ,  80 
D  World  QSL  119 
a  Yaesu   CIV 


73  Reps  107 
Binders   114 
Latest  Releases  115 
Novice  tapes  1 33 
Clubs  133 

O  SUBSCRIPTION 


*^Reader  service  inquiries  not  solicited.  Correspond 

directly  to  company.  _ 

^  '  DECEMBER  1974 

Reader's  Service 
73  lnc„  Peterborough  NH  03458 

Please  Prin  t  or  Type 


Name 


Call 


Address 
City  


State 


Zip 


PROPAGATION  CHART 

J.H.  Nelson 

Good  (open)  Fair(D)  Poor(O) 

December      ^     ^974 


^ 


s 


Mir 


Afo/r        ffft 


md     Tku 


r/ 


Sat 


■ 

EASTERN    UNITED    STATES 

;    TO:  1 

GMT^      00        02        D4        06        OS        10        12        U        1G        tl        20        ^ 

*.  _  .    .                                                                               —  _  . 

JlLASKA 

7A 

7 

3 

3     1 

3 

3 

7 

14 

14A 

14 

augentima 

7A 

7    I 

7 

14 

14A 

14A 

21 

21 

14 

AUSTRALIA 

14 

7a 

7B 

DB 

7B 

7A 

14 

14 

T4 

14 

CAttlAL  ZOME 

IK 

7 

7 

7 

7A 

14A 

31 

71 

71 

14 

EMGLANO 

1 

7 

3 

7B 

7A 

I4A 

14A 

14 

78 

7 

HAWAtI 

\A 

7H 

7 

7 

3A 

3 

7a 

14A 

7^ 

14A 

INDIA 

r 

7i 

7e 

7B 

70 

7B 

UB 

70 

7B 

78 

7 

JAJ>AN 

14B 

TB 

7S 

TS 

3 

7    i 

76 

7b; 

76 

MS 

MEXICO 

7A 

7 

7 

7 

t* 

14A 

31 

14A 

14 

PHILIPPINES 

7A 

7B 

7B 

70 

7i 

3A 

3A 

7 

7 

7B 

m 

7 

PUERTO  RICO 

7 

3A 

SA 

lA 

3A 

7A 

U 

\4 

14 

94 

14 

SOUTH  APRICA 

7B 

7 

7 

7B 

7B 

14 

14A 

7^ 

21 

14 

14 

U.S.S.R- 

7 

3 

3 

7B 

7a' 

14 

14 

7B 

76 

7S 

WEST  COAST 

14 

1 

3A 

7 

1 

7A 

M 

14A 

14A 

14 

1 

CENTRAL    Ur 

JITE[ 

)    STATES    TO: 

ALASKA 

14 

1 

i 

i             .3 

3          3 

7 

T4 

14 

14A 

ARGENTINA 

t4 

- 

B 

1 

?B 

14A 

14A 

3T 

21 

14 

AUSTRALfA 

1< 

7A 

,     ^^ 

7a 

1 

3B 

7 

14 

14 

i4 

14 

CANAL  £0*4 i 

14 

7 

7 

7 

14A 

2\ 

2t 

21 

Y4A 

ENGLAND 

T 

1 

1 

?ti 

14 

14 

KB 

7B 

78; 

HAWAII 

14 

1A 

1 

7 

3A 

3 

7B 

14A 

n 

21 

1MDIA 

7 

7^ 

3S 

?Q  i 

7B 

3B 

7 

7 

TP 

70 

70 

JAPAN 

\A 

iV^ 

7B 

IB 

3 

3 

3 

7 

/H 

la 

14 

wrexico 

7  A 

3 

:J 

3 

? 

14 

14 

14 

14 

PIIILIPPmES 

t4 

TB 

7B 

JB 

yu 

3 

3 

3 

7 

76 

7ft 

?A 

PUERTO  RICO 

7 

T 

7 

T 

H 

14A 

14A 

t4 

14 

SOUTH  AFRICA 

14 

7 

76 

?« 

7fi 

14 

144 

2< 

14A 

14 

U,S.S.A. 

7 

3 

7 

Tfl 

t4 

7t 

79 

Ifi 

-m 

WESTERN    UNITED 

STA" 

FES    TO: 

ALASKA 

U 

7A 

^ 
' 

a 

% 

a 

3 

3 

7 

14 

14 

14A 

AftGENTINA 

14 

7A 

7 

7 

75 

14 

14 

14 

J1 

21 

AUSTRALIA 

1\ 

M 

M 

7H 

1 

;ei 

JH 

7A 

1^ 

14 

14 

CANAL  ZONE 

14 

7 

1 

7 

7 

14 

1   ^^ 

7\ 

31 

34A 

ENGLAND 

1% 

7 

% 

7 

3^ 

78 

14 

14i 

70 

TB 

HAWAII 

14A 

14 

1 

T 

7 

3 

7 

T4A 

31 

21 

INDIA 

78 

t4B 

TS 

3B 

3fi 

Tfl 

38 

7 

1 

7 

7» 

70 

JAfAH 

21 

14 

TB 

3A 

1 

3 

3 

T 

7 

7a 

14 

MEXICO 

14 

7 

3A 

7 

3A 

7 

14 

,  21 

?T 

■! 

14 

PHtLtl»PlliES 

14  A 

14 

TB 

tt 

^n 

30 

3 

3 

1 

7 

Ttt 

14 

PUERTO  fllCO 

14 

7 

7 

7 

7 

14 

t4 

14A 

14A 

14 

SOUTH  AFRICA 

14 

7 

3A 

7B 

?a 

73 

M 

14 

14A 

14 

14 

u.  s,s.  n. 

7B 

J 

3 

a 

7 

lb 

3 

7 

78 

7B 

Tfl 

EAST  COAST 

14 

7 

1 

3A 

7 

i' 

7 

JA 

14 

UA 

14A 

14 

r 


Coupon  expires  in  60  days  , 


A  -  Next  higher  frequency  may  be  useful  also- 
B  =  Difficult  circuit  this  period. 


160 


73  MAGAZINE 


I    SAVOY  1 


Postpaid  in  USA 


TYPE  90O  A 


TYPE  90! 


I   SAVOY  I 

TT 


2-6-10-15-20-40-75 

Identfcal  size,  cost, 
and  appearance 

FUUY  ADJUSTABLE 
rO  FREQUENCY 
IN  FIELD 


Polished 
chrome  brass 
Standard  ys-24  thread 

High  gain  colllnear 
on  2  meters 


HIGH  ACCURACY  CRYSTALS 

FOR  OVER  30  YEARS 

Either  type  for  amateur  VHF  in  Regency,  Swan,  Standard,  Drake,  Vari- 
tronlcs,  Tempo,  Yaesu,  Galaxy,  Trio,  Sonar.  Clegg,  SBE,  Genave. 

Quotes  on  request  for  amateur  or  commercial  crystals  for  use  in  all 
other  equipments. 

Specify  crystal  type,  frequency,  make  of  equipment  and  whether  transmit 
or  receive  when  ordering. 


BASSETT  VACUUM  BALUN 


i 


MODEL  DGA-2M 


BASSETT  VACUUM  TRAP  ANTENNA  SYSTE, 

Complete  packaged  muJti  band  anteifna  sys^ 

terns  emptoying  Che  famous  Bassett  Seafed 
Resonators  and  Bdfun  from  which  air  has 
lieen  removed  and  replaced  with  pure 
heliuin  at  one  atmosphere.  Operating  bands 
are  indicated  by  model  designatian. 

MODEL  DGA-4075  $59.50 

MODEt  DGA.2CI4075  $79,50 

MODEL  DGA2040  $59  50 

MODEL  DG A- 15 2040  $79.50 


The  famous  seafed  helium  filled  Baiun  .  ,  . 
employed  with  the  DGA  Series  Antenna 
Systems,    SQiderless  center  JnsyJatpr  and 

easily  handles  more  than  full  legal  power 
while  reducing  unwanted  coax  radiation. 
Equipped  with  a  special  SO  239  type  coax 
connector  and  available  either  M  or  4:T. 

MODEL  DGA-2000-B  $12  95 

Postpaid  in  U.S. A, 


CONTACT  YOUR  DISTRIBUTOR  OR  WRITE  FOR  DATA 


'-  Fort  Lauderdale,  Florida  -    33310 

-1333  or  305-947-9925 


IIWIS: 


Advanced  commujnications  equipment 

for  the  discrimipaf|ng  Amateur 

Available  from  thftie  leading  dealers. 


\ 


ABC  COMMUIJ I  CATIONS 
r7541  1Sih  Awnui  NE 
S««ni«.  Washington  96155 
206  364^6410 

ADlftONDACK  RADIO  SUPPLY 

185  VU:  Mam  St r eat 
AmitoTdam,  N*w  York  12010 
&ie'842<&350 

AMATEUR  ELECTRONICS 
4823  W.  FotKt  dM  L*c  Av«nt^i 
Milwaukee,  Wisconun  53216 
414-442'42€0 

AMATEUfl  EL€CTRONtC 
621  Common¥v«sNh  Awn 
Ortando.  F(t>f*d»  32003 
305894-3238 

AMATEUR  ELECTROKICJ 
17929  Euclid  Avenui    ^"^ 
O^itmod,  Ohio  44113 
2l64e6'7330 

BURGMAROT  AMATEUR  C 
124  First  Av«f)ue 
Wii  en  own.  South  ^fCfrti 
605  886-7314         ^^ 

COMMUN1  CA|nt  HiiDaiJJI.flTttl$ 
930W  Washin^K^trftf 

S«n  Di9f|0,  Californifcd?l03 
714298  0680 

CON 

40»59§664 

CW  ELECTRONICS 


HAM  RADIO  OUTLET 

999  Howard  Avenue 
Buflingpme^  Caljfornpfl  94010 
415^342-5757 

HAMTRONICS 
4033  6rownsville  Road 
Travose,  Pennivlvania  19047 
2 15-357  1400 


HARRISON  RADIO 

Smith  Str««T 

rfni\9d»lt.  L-i    New  Vofit  11735 
6  293^7990 

RY  RAOtO 

1240VV  J5v">#c  Blvd. 

^      "^  cJItori^ia  90064 
2-0861*^^ 


ULU  eL 


t^MQL^ULU  ELECTRONICS 

9  Keflaumoku  Street 
DQJ^Lu.  titflvaii  96814 


503826^4^1 


HAM 

ftrwt  Av«nu€     ^ 
Ortgan^^f 


302.2  4«|^^ 
*  gOiUGWLECT 


N  C»T 

•m'lTon  Av^Tiia 
-    OMo4S2"- 

r^^f^iA ^ 

QUEMiWt  etECTRON 
lOOf)  S.  e«iii:om  Ave.  ^ 
~~  iQw  ^ia95f 

RACbM  El 
15061  S-£.^ 

Reniun.  '*^i 
^^  ':-665S 


llinCTRQNiC  I 

\.T306  6*  Str, 

g46 


'^  F,mc*c  Raoto  supply 
y^flTfei  rjmw«  Av«nu« 

7Jnfcl'S551 

GRAHAM  ELETTFIOHII 
133  S.  Pennsvfvania  Sir  eat 
Ind^anapoifS.,  lndJiin«  46204 
3T  7-634-8486 

HAM  RADIO  CENTER 

B342  0liv€  Blvd. 

St.  Loujf.  Missouri  63732 

e0a32S'3636 


lOI 

000  S  Ma>n 

tijisa,  O  I-;  1  .■»  firt  rri  s  7-41 1  ^ 
9!a  B8V 

VICKERS  ELiCTROMCS 


Aihigff 

Carifornia  97326 
224  5111 


SON  ELECTRONICS 
4  Souider  Highway 
^  Vegas,  Nevada  39044 
?45T  5791 


Specifications  subject  lo  change  wiltioiit  notice 


'^       MUSEN  USA  INC. 


Visit  your  dealer  for  details 
or  write  for  our  new  catalog 

Ail  Yaesu  products  warranted 
by  the  setlmg  deafer.  Comptete 
after-warranty  service  available 
in  Paramount,  Calif. 


7625  E.  Rosecrans  Avenue,  Unit  #29    Paramount.  Califofnta  90723    (213)  633-4007 


